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The ability of GW433908G with impurities s (o induce reverse mutations at
the histidine locus in the genome of Salmonelia typhimurium tester strains (TA98, TA100, TA1535 and
TA1537) and at the tryptophan locus in an Escherichia coli tester strain WP2 uvrA (PKM101) was
evaluated both in the presence and absence of an exogenous metabolic activation system derived from
Aroclor™ - induced rat liver (S9).

Methods

A standard plate incorporation assay with TA98, TA100, TA1535, TA1537 and WP2 uvrA (PKM101) was
carried out at dose levels of 33.3, 100, 333, 1000, 3330, and 5000 pg per plate both in the presence and
absence of S9 metabolic activation along with vehicle (DMSO, CAS#67-68-5, Lot
A012097501) and positive controls (TA98-2.5 pg/plate benzopyrene or 1.0 pg/piate 2- nltroﬂuorene
TA100-2.5 ug/plate aminoanthracene or 2.0 pg/plate sodium azide; TA1535-2.5 ug/plate
aminoanthracene or 2.0 pg/plate sodium azide; TA1537-2.5 pg/plate aminoanthracene or 2.0 pg/plate
ICR-191; WP2uvrA(PKM 101}-5 pg/plate aminoanthracene or 2.0 pg/plate 4-nitroquinoline-N-oxide) using
three plates per dose. The confirmatory assay with WP2 uvrA (PKM101) was carried out at dose levels of
33.3, 100, 333, 1000, 3330, and 5000 pg per plate both in the absence of S9 metabolic activation along
with vehicle and positive controls using three plates per dose. Positive controls produced an appropriate
mutagenic response in all bacterial strains in the presence and absence of S metabalic activation.

Results
GW433908G, batch number DNPIA/38/25/2 with impurities . . T _was not
mutagenic in Salmonella typhimurium strains (TA98, TA100, TA1535 and TA1537) and in an Escherichia
coli strain WP2 uvrA (PKM101) in the standard plate incorporation assay. No toxicity was observed in
these assays at concentrations up to 5000 pg per plate. No increase in the mean number of revertants
was observed with the Salmonella strains tested and with TA100 in the presence and absence of S9 mix.
No positive response was observed (at concentration up to 5000 ug per plate) in the plate incorporation.
Comments
GW433908G. batch number DNPIA/38/25/3 with impurities e -

Sl was not mutagenic in either the presence or absence of microsomal
enzymes prepared from Arocior -induced rat liver (S9) in the standard Salmonella-Escherichia coli
marmmalian microsome plate incorporation assay.

43. GW433908G (Batch number DNPIA/38/25/2): Salmonelia-Escherichia coliimammalian-
microsome reverse mutation assay with a confirmatory assay (Report RD1999/02763/01)

GW study No.: V40706; Conducting facility: - — Date Initiation: 11 January 2000;
GLP Compliance: Yes (X); Drug reference NO.: GW433908G containing elevated impurities

~ . Drug Lot: DNPIA/38/25/2
The ability of GW433908G with impurities 0 induce reverse

mutations at the histidine locus in the genome of Salmonel/a typh/munum tester strains (TA98, TA100,
TA1535 and TA1537) and at the tryptophan locus in an Escherichia coli tester strain WP2 uvrA (PKM101)
was evaluated both in the presence and absence of an exogenous metabolic activation system derived
from Aroclor™ - induced rat liver (S9).

Methods

A standard plate incorporation assay with TA98, TA100, TA1535, TA1537 and WP2 uvrA (PKM101) was
carried out at dose levels of 33.3, 100, 333, 1000, 3330, and 5000 Og per plate both in the presence and
absence of S9 metabolic activation along with vehicle (DMSQ, CAS#67-68-5, ™ ==wsawm  |ot
A012097501) and positive controls (TA98-2.5 ug/plate benzopyrene or 1.0 ug/plate 2-nitrofiuorene;
TA100-2.5 ug/plate aminoanthracene or 2.0 pg/plate sodium azide; TA1535-2.5 pg/plate
aminoanthracene or 2.0 pg/plate sodium azide; TA1537-2.5 pg/plate aminoanthracene or 2.0 pg/plate
ICR-191; WP2uvrA(PKM101}-5 pg/plate aminoanthracene or 2.0 pg/plate 4-nitroquinoline-N-oxide) using
three plates per dose. The confirmatory assay with WP2 uvrA (PKM101) was carried out at dose levels of
33.3, 100, 333, 1000, 3330, and 5000 ug per plate both in the absence of S8 metabolic activation along
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with vehicle and positive controls using three plates per dose. Positive controls produced an appropriate
mutagenic response in all bacterial strains in the presence and absence of S9 metabolic activation.

Results

(GW433908G, batch number DNPIA/38/25/2 with impurities —~

was not mutagenic in Salmonella typhimurium strains (TAS8, TA100, TA1535 and TA1537) and in an
Escherichia coli strain WP2 uvrA (PKM101) in the standard plate incorporation assay. No toxicity was
observed in these assays at concentrations up to 5000 pg per plate. No increase in the mean number of
revertants was observed with the Salmonella strains tested and with £. Coli strain WP2uvra (pKM101) in
the presence and absence of S9 mix. No positive response was observed (at concentration up to 5000 pg
per plate) in the plate incorporation.

Comments

GW433908G, batch number DNPIA/38/25/3 with impurities
was not mutagenic in either the presence or absence of microsomal enzymes prepared from Aroclor™-
induced rat liver (S9) in the standard Salmonella-Escherichia coli mammalian microsome plate
incorporation assay.

44. GW433908G: Micronucleus frequencies in bone marrow polychromatic erythrocytes from
male han wistar rats following oral administration (Report No. RD1999/00412/00)

GW report No.: RD1999/00412/00; Study No.: R40476; Conducting facility: - "
Date Initiation: 28 June 1999; GLP Compliance: Yes (X); Drug reference No.: GW433908G; Drug Lot: R4283/34/1; Formulation:
GW433908G suspension in 0.5% (w/w) hydroxypropylmethyicellulose (HPMC) with 0.1% (w/w) Tween 80 in reverse osmosis water

Methods

To evaluate its clastogenic potential, GW433908G was tested in the bone marrow micronucleus assay.
Drugs were administered to male Han Wistar rats (7 rats/group; age: 10 weeks; body weight: 177-330 g)
by oral gavage at dosages of 0 (vehicle), 748, 1495, or 2990 mg/kg/day for one day. Doses were given on
one day in two equal portions, the second portion was given six hours after the first. These doses gave
APV dose equivalents of 500, 1000 and 2000 mg/kg. Positive control groups were treated with
cyclophosphamide (20 mg/kg). Rats were sacrificed and bone marrow was harvested from the femur
approximately 28 and 48 hours after the last dose and examined for micronucleus frequencies,
polychromatic erythrocytes (PCEs) and PCE/NCE ratios (7 animals/timepoints; three slides/animal). A
total of 1000 erythrocytes per animal were counted to determine the PCE:NCE ratio. A total of 2000 PCEs
per animal were analysed to assess the incidence of micronucleated PCEs. A total of 2000 celis per
animal were scored for micronuclei. Four satellite groups were used to provide blood for determination of
plasma concentrations of GW433908G. Rats received an oral dose of 0 (vehicle); 748, 1495, and 2990
mg/kg. Blood samples were collected from the abdominal vena cava from satellite groups approximately
2 hours following the 2nd dosing. Plasma drug concentrations were measured by an HPLC method.

Results

No clastogenic effect was detected at any dose level with GW433908G 24 and 48 hours after the last
dose. GW433908G did not produce more micronucleated bone marrow polychromatic erythrocytes
(PCEs) than that occurring in vehicle controls, while negative and positive controls produced met the
criteria for a valid assay and were consistent with laboratory historical data. Note that the positive control
(20 mg/kg cyclophosphamide) was positive in the bone marrow micronucleus assay. Systemic exposure
to GW433908X and APV was achieved in all animals treated with GW433908G. For GW433908X, the
average plasma concentrations at 2 hours after the second dose were 9.6 4.7, 40.6 + 34.2 and 56.8 +
26.8 ng/ml, for the 748, 1495 and 2990 mg/kg GW433908G dose groups, respectively. The average
plasma concentrations for APV at 2 hours after the second dose were 8.2, 10.1 and 11.9 pg/mli, for the
748, 1495 and 2990 mg/kg GW433908G dose groups, respectively.

Conclusions
GW433908 was not clastogenic in the in vivo micronucleus assay in rats.

.

3.4.5. Carcinogenicity:




3379
3380
3381
3382
3383
3384
3385
3386
3387

3388
3389
3390
3391
3392

3393
3394
3395
3396
3397
3398
3399
3400
3401
3402
3403
3404
3405
3406
3407

3408
3409
3410

3411

3412
3413
3414
3415
3416
3417
3418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
3430
3431
3432
3433
3434

NDA#21-548 Pharmacologist’s Review 74

Carcinogenicity studies in rats and mice with GW433908G are currently being carried out and final
reports will be available in 2005. Dose levels were selected based on results from a pilot 13-week study in
mice and from the 6-month study in rats. .

3.4.6. Reproductive and developmental toxicology:

46. GW433908G: oral male and female fertility study in CD (sprague dawley) rats (Report No.
RD1999/01281/00)

GW Stiidv N - RANARD - emmmmen Study No.: 65C-07498; Conducting facility:
- m—————- Date Initiation: 2 August 1999; GLP Compliance: Yes (X); Drug reference No.: GW433908G; Drug Lot:
R4283/34/1; Formulation: GW433908G suspension (14.9, 47.8. 149.3 and 224 mg/m!) in 0.5% (w/w) hydroxypropylmethylcellulose

(HPMC) with 0.1% (w/w) Tween 80

Key study findings:

s The parental NOAEL was determined to be equivalent to 201 mg/kg/day APV (300 mg/kg/day
GW433908; APV AUCs: 87.4, 46.0 and 49.9 ngeh/m! on Days 1, 27 and 42, respectively). Decreased
body weight gain and food consumption, and increased liver weights in both sexes, as well as
increased testes weights (without histological findings) in male rats were seen at 548 and 1498
mg/kg/day APV equivalence (820 and 2240 mg/kg/day GW433908, respectively).

e The male reproductive NOAEL was determined to be 1498 mg/kg/day APV dose equivalence (2240
mg/kg/day GW433908). The female reproductive NOAEL was determined to be 548 mg/kg/day APV
dose equivalence (820 mg/kg/day GW433908). The reduced gravid uterine weights and reduced
numbers of ovarian corpora lutea and uterine implantation sites were seen at the 1498 mg/kg/day
APV dose equivalence (2240 mg/kg/day GW433308), a dose that produced evidence of systemic
toxicity in female rats.

e The developmental NOAEL for in utero developmental toxicity of F1 conceptuses was considered to
be equivalent to 1498 mg/kg/day APV dose equivalence (2240 mg/kg/day GW433908), based on the
absence of effects on the number of resorptions and post-implantation loss.

Methods
Dosing:
Species/Strain: Rat/CD® (Sprague-Dawley)
#/sex/group or time point {main study): 25 rats/sex/group
Satellite groups used for toxicokinetics: 16 rats/sex/group
Age: approximately 10 weeks (male) and 8 weeks (females)
Body Weight: 271 to 353 g (males); 196 to 233 g (females)
Doses in administration units: 0, 300, 820 and 2240 mg/kg/day GW433908G, equivalent to 0
{vehicle), 201, 548 and 1498 mg/kg/day amprenavir, respectively
Rout, dosing frequency and dose volume: Oral (gavage); dosed twice daily, 6 hours apart; 5
mb/kg/dose (10 ml/kg/day)
Duration of dosing: Males — 4 weeks pre-paring to mating (up to 42 days); females- 2 weeks
pre-pairing to Day 6 of pregnancy (up to 35 days; day of mating = Day 0 of pregnancy)

Observations and times:
Clinical signs: Once daily during the treatment period
Body weights: Once daily pretreatment and once daily during the treatment period
Food consumption: Once daily pretreatment and once daily during treatment period
Caesarean sections and evaluation of uterine contents: on Gestation Day 13
Toxicokinetics: For toxicokinetic evaluation, blood samples from male rats in the control group
and the test article treatment groups were collected on Dose Days 1, 27 and 42 and from females
on Dose Days 1, 13 and 28, prior to dosing (0 hour) and at time points between 0 and 24 hours
after the first daily dose. ‘
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Results

Reprod
e The

Mortality: No treatment-related mortality or morbidity was observed in male and female rats.
Clinical signs: Treatment-related pale feces and piloerection were observed in parental female
rats at doses of 2240mg/kg/day GW433908 (1498 mg/kg/day APV dose equivalence). The
toxicological significance of these findings is unclear since they were seen only in females in this
study and not in previous repeat dose studies with GW433908G.

Body weight: Treatment-related reductions in body weight gain were seen in males and females
at doses of >820mg/kg/day GW433908 (=548 mg/kg/day APV dose equivalence). A slight
reduction in body weight gain was seen in male rats at 300mg/kg/day GW433808 (201 mg/kg/day
APV dose equivalence) during the first 7 days of treatment (Table 3-1).

Food consumption: Treatment-related reductions in food consumption were seen in males and
females at doses of 2820mg/kg/day GW433908 (=548 mg/kg/day APV dose equivalence).
Terminal and necroscopic evaluation: Treatment-related increases in relative liver weights to
body weights (males: 8-18%, female: 9-30%) and in absolute liver weights {(male: 4-10%, female:
8-17%) were noted in rats at all dose levels in both sexes, which may be the result of enzyme
induction (Table 3-1). There were no histological findings in the liver. In males, treatment-related
increases in testes weights and epididymides weights were seen. Absolute testes weights were
increased (6-7%) at 2820 mg/kg/day GW433908 (=548 mg/kg/day APV dose equivalence).
Relative testes weights increased at all doses. However, there were no histological findings in the
testes or epididymides. Treatment-related reductions in gravid uterine weights were seen in
female rats at 2240 mg/kg/day GW433908 (1498 mg/kg/day APV dose equivalence). This was
considered most likely due to the reduced number of ovarian corpora lutea and uterine
implantation sites following maternal treatment with GW433908. There are no treatment-related
changes in other reproductive indices seen in males and females, including mating success,
precoital interval, estrous cycle, and viability of offspring (Table 3-1).

Toxicokinetics: Toxicokinetic data demonstrated that systemic exposure to amprenavir and
GW433908G was achieved and that estimates of GW433908 and amprenavir Cna, and AUC
generally increased with increasing dose in a less than dose-proportional manner on Days 1, 13
and 28. In general, exposure ratios (GW433908 to APV) were less than 0.04. Mean Cp,,, and total
systemic exposure in all dose groups decreased from Day 1 to Day 28, consistent with auto-
induction (Table 3-2).

uctive and developmetal toxicology conclusion:
male reproductive NOAEL was determined to be 1498 mg/kg/day APV dose equivalence (2240

mg/kg/day GW433908). The female reproductive NOAEL was determined to be 548 mg/kg/day APV
dose equivalence (820 mg/kg/day GW433908).

e The

developmental NOAEL for in utero developmental toxicity of F1 conceptuses was considered to

be equivalent to 1498 mg/kg/day APV dose equivalence (2240 mg/kg/day GW433908)

o Att

he developmental NOAEL (1498 mg/kg/day APV dose equivalence), pregnant rats produced

exposures (AUC) to APV of 148 pgeh/ml on Day 28, which were 4 times higher than the expected

ther:

apeutic exposure (AUC) in humans following a dose of GW433908G equivalent to 2400 mg/day

APV.

e The
tob

number of ovarian corpora lutea and uterine implantation sites were considered to be lower due
ody weight changes in female rats at 2240 mg/kg/day GW433908 (1498 mg/kg/day APV dose

equivalence).
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Table 3-1 GW433908G: Oral Male and Female Fertility Study in CD-Sprague Dawley Rats
Male Female
APV Base Equivalent Dose | 0 201 548 1498 APV Base Equivalent Dose | 0 201 548 1498
_(mg/kg/day) (mg/kg/day)
GW433908 (mg/kg/day) 0 300 | 820 | 2240 | GW433908 (mg/kg/day) 0 300 820 2240
Body weight change (g) Body weight change (q)
Premating Days 1 -28 148 132 | 125 | &7 Premating Days 0-14 32 29 24" 11.6*
Mating: Days 28-42 43 43 41 34* Gestation Days 0-6 29 29 26 12.3*
Gestation Days 6-13 37 40 37 46.5*
Food consumption Food consumption
{g/rat/day) {g/rat/day}
Premating Days 1 -28 30 29 28 25* Premating Days 0-14 21 20 19 15.6*
Mating: Days 35-42 30 30 29 27 Gestation Days 0-6 24 24 22 18.9*
Gestation Days 6-13 26 27 26 25.8
Organ weight changes Ctri % Change from contro! Ctrl % Change from control
Liver (g) 23 4 10" |0 Liver (g) 16 8 14* 17
Liver relative to BW(%) 4.7 8 16* 18* Liver relative to BW(%) 49 9* 20" 30
Testes (g) 33 4 6" 7" Gravid uterus (g) 10.9 [+ -8 -16
Testes relative to BW (%) | 0.7 8* 13* | 26*
Epididymides (g) 1.3 2 2 0
Epididymides relative to 0.3 6 8" 17*
BW (%)
Reproductive Reproductive
# paired 25 25 25 24 # paired 25 25 25 24
# of mating 24 25 25 24 # of mating 24 25 25 24
# siring pregnancy 21 24 25 24
Reproductive
Estrous cycle: proportion of normai estrous cycle sequences (mean/female) 100 100 100 100
Time of mating {days) 29 25 2.6 29
mating index (%) 96 100 100 100
Fertility index (%) 88 96 100 100
# pregnant at cesarean section 21 24 25 24
Developmental
Uterine parameters:
# corpora lutea (mean/dam) 16 15.3 15.1 13.7*
# of implantation (mean/dam) 15.8 15.4 14.5 13.8*
Pre-implantation loss (%) 4.7 5.6 5.0 4.1
# live fetuses (mean/dam) 154 14.8 14.4 134
% resorption per litter (mean) 2.1 6.5 24 - 3.6
Post-implantation loss (%} 241 6.5 2.4 3.6

BW: body weight, * P<0.05
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Table 3-2 GW433908G: Oral Male and Female Fertility Study in CD-Sprague Dawley Rats -

Toxicokinetics

Male Female

APV Base Equivalent | 0 201 548 1498 0 201 548 1498

Dose (mg/kg/day) :

GW433908 (mg/kg/day) 0 300 | 820 2240 0 300 820 2240

No. of Animals: TK 16 16 16 16 16 16 16 16

GW433908X

AUC._(ugehimL) Day1 | 0.646* | 0.714 | 1.068 | 2.052 2533* | 0.698 | 1.087 | 1.675
Day 13 | 0.828* | 0.544 | 0.738 | 3.378 0.191* | 0.843 | 1.561 | 5.253
Day 28 | 1.184* | 0.559 | 1.076 | 3.427 0.528* | 0.949 | 3.186 | 4.548

GWwW433908X

Conax (g/mL) Day1 | 0.472* | 0.039 | 0.091 | 0.250 0.748* | 0.267 | 0.221 | 0.192
Day13 | 0.201* | 0.101 | 0.061 | 0.380 0.036* | 0.084 | 0.153 | 0.536
Day28 | 0.322" | 0998 | 0.119 | 0.264 0.168* | 0.144 | 1.395 | 0.363

AEY 92 168 227 87 196 392

AUC eh/mL) Day1 - . -

- (ug ) 03313 . 58 57 11 . 46 62 90

Day 28 | 0.02* 60 64 148 - 50 89 110

ARy 8 9 15 8 14 15

Cmax /mL Day1 | * -

(ug/mt) Dayy13 - 4 5 9 - 4 5 6

Day 28 0.01* 5 6 11 - 5 7 7

*: Due to sample contamination, plasma concentrations of GW433908G and APV in control samples were measurable.

Table 3-3

Exposure Ratio of APV in CD-Sprague Dawley Rats Following Repeat Dose

Administration of GW433908G and in Human Following Administration of GW433908G or
Amprenavir (APV) and Ritonavir (RTV)

Study Type Dose of Sex Mean Mean Ratio of Ratto | Ratio of Rat
Report No. GW433908G Con” AUC . Human AUC to Human
(APV base dose pg/mL 20” Folliowing AUC
equivalence) ugeh/ml. | GW433308G Following
mg/kg/day administration APV/RTV
(APV20001) administratio
n {APV20001)
Rat fertility Study 300 (201) M 5.19 49.9 1.4 0.8
RD1999/01281/00 F 4.56 59.5 1.7 0.9
(R40458) 820 (548) M 7.35 88.9 2.5 1.4
F 5.95 63.8 1.8 1.0
2240 (1498) M 743 110 3.1 1.7
F 11.3 148 4.1 23
Human GW433908G | (48°) M+F 5.30 35.8° - -
study (APV20001)
Human APV/RTV (24°) M+F 717 64.4" - -
study (APV20001)

a.: Day 17 of pregnancy;
b.: Day 17 of pregnancy;

arithmetic mean values are quoted for rat data
arithmetic mean values are quoted for rat data
c.: 1200 mg BID APV dose equivalence in a 50 kg person

d.: Based on multiple dose following administration of GW433908, i.e., AUCg12n

exposure for 24 hours

e.: 1200 mg QD APV in a 50 Kg person
f.: Based on muitiple dose following administration of 1200 mg APV + 200 mg RTV QD

(17.89 pgehr/mL), muitiplied by 2 to obtain
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Table 34 Exposure Ratio of GW433908X in CD-Spragffe Dawley Rats Following Repeat Dose
Administration of GW433908G and in Human Following Administration of GW433908G

Study Type Dose of Sex Mean Cp, * Mean AUC 24 | Ratio of Rat to Human
Report No. GW433908G (APV ug/mL ugeh/mL AUC Following
base dose GW433908G
equivalence) administration (APV20001)
mg/kg/day
Rat fertility Study 300 (201) M 0.14 0.95 13.6
RD1999/01281/00 F 0.10 0.56 8.0
(R40458) 820 (548) M 1.40 3.19 455
F 0.12 1.08 15.4
2240 (1498) M 0.36 4.55 65.0
F 0.26 343 49.0
Human GWA433908G | (48°) M+F 0.03 0.07° -
study (APV20001)

a.: Day 17 of pregnancy; arithmetic mean values are quoted for rat data

b.: Day 17 of pregnancy; arithmetic mean values are quoted for rat data

c.: 1200 mg BID APV dose equivalence in a 50 kg person

d.: Based on multiple dose following administration of GW433908, i.e., AUCo.12n (17.89 pgehr/mL), multiplied by 2 to obtain
exposure for 24 hours

e.: 1200 mg QD APV in a 50 Kg person

f.: Based on multiple dose following administration of 1200 mg APV + 200 mg RTV QD

47. GW433908G: Oral embryo-fetal development study in CD rats (Report No.
RD1999/02690/00)

PR,

Y

W Chrdv N - RANATO thidy No.: 207-032; Conducting facility: = e

Vs ate Initiation: 12 July 1999; GLP Compliance: Yes (X); Drug reference No.: GW433908G;
Drug Lot: R4283/34/1; Formulation: GW433908G suspension (14.9, 47.8. 149.3 and 224 mg/ml) in 0.5% (w/w) hydroxypropyl-
methylceliufose (HPMC) with 0.1% (w/w) Tween 80

Key study findings:

e The maternal NOAEL for GW433908 could not be determined in this study as dose related increases
in the incidence of alopecia, and reduced body weight gains and food consumption values were seen
at all dose levels.

e The pregnancy rate (80%) in rats at > 820 mg/kg/day GW433908 was below the historical range of
the pregnancy rate (88-100%) and that of the control animals (92%).

+ The developmental NOAEL for GW433908 was greater than 1498 mg/kg/day APV dose equivalence
(2240 mg/kg/day GW4332808), based on the absence of adverse effects on embryofetal development
in this study.

Methods
Dosing:
Species/Strain: RatYCD®IGSBR VAF/Plus® (Sprague-Dawley)
#/sex/group or time point (main study): 25 rats/sex/group
Satellite groups used for toxicokinetic: 16 rats/sex/group
Age: approximately 10-11 weeks
Body Weight on Day 0 of Pregnancy: 202 to 258 g
Doses in administration units: 0 (vehicle), 300, 820 and 2240 mg/kg/day GW433908G,
equivalent to 0 (vehicle), 201, 549 and 1498 mg/kg/day amprenavir, respectively
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Rout, dosing frequency and dose volume: Oral (gavage); dosed twice daily, 6 hours apart; 5
ml/kg/dose (10 ml/kg/day)
Duration of dosing: Days 6 to 17 of pregnancy

Observations and times:

Clinical signs: Once daily during the treatment period

Body weights: Once daily pretreatment and once daily during the treatment period

Food consumption: Once daily pretreatment and once daily during treatment period
Caesarean sections and evaluation of uterine contents: Rats were killed on Day 20 of
pregnancy.

Toxicokinetics: For toxicokinetic evaluation, blood samples from rats on Dose Days 6 and 17 of
pregnancy, prior to dosing (0 hour) and at time points between 0 and 24 hours after the first daily
dose.

Results

Mortality: No treatment-related mortality or morbidity was observed in rats.

Clinical signs: Treatment-related soft or liquid feces and alopecia were observed in rats at doses
of 2240mg/kg/day GW433908 {1498 mg/kg/day APV dose equivalence). Note that alopecia was
not seen in studies with GW433908 in Wistar Han rats, The toxicological significance of these
findings is unclear. Treatment-related ungroomed coat and urine-stained abdominal fur each
occurred in one rat at doses of 2240mg/kg/day GW433908.

Body weight: Treatment-related and dose-dependent reductions in body weight and body weight
gain were seen in rats at all doses over the first 24 hours of dosing (Gestation Days 6 to 7) (Table
4-1).

Food consumption: Absolute and relative reductions in food consumption were seen in rats at
all doses during the treatment period (Gestation Days 6 to 18).

in-life observations: There was a sfight reduction in pregnancy rate in rats at > 820 mg/kg/day
GW433908 (> 549 mg/kg/day APV dose equivalence). The pregnancy rate (80%) in rats at > 820
mg/kg/day GW433908 was below the historical range of pregnancy rate (88-100%) and that of
the control animals (92%). Note that no consistent correlation with clinical signs or body weight
loss early in the treatment period was seen in the non-pregnant rats. In pregnant rats, no pre-
implantation loss and post-implantation loss were seen at all doses.

Terminal and necroscopic evaluation: There are no treatment-related changes in uterine
parameters and embryofetal development in rats at doses of GW433908 as high as 2240
mg/kg/day (Table 4-1).

Toxicokinetics: Toxicokinetic data demonstrated that systemic exposure to amprenavir and
GW433908G was achieved and that estimates of GW433908 and amprenavir C,,.x and AUC
generally increased with increasing dose in a non dose-proportional manner on Days 6 and 17. In
general, exposure ratios (GW433908 to APV) were less than 0.04. Mean C,,,, and total systemic
exposure of APV in the 300 and 820 mg/kg/day GW433908 groups decreased from Day 6 to Day
17, consistent with auto-induction (Table 4-2).

Summary and conclusion:

The matemal NOAEL for GW433908 could not be determined in this study as dose related increases
in the incidence of alopecia, and reduced body weight gains and food consumption values were seen
at all dose levels.

The pregnancy rate (80%j) in rats at > 820 mg/kg/day GW433908 was below the historical range of
pregnancy rate (88-100%) and that of the control animals (92%).

The developmental NOAEL for GW433908 was greater than 1498 mg/kg/day APV dose equivalence
(2240 mg/kg/day GW433908), based on the absence of adverse effects on embryofetal development
in this study.

At the developmental NOAEL for GW433908, pregnant rats produced exposures (AUC) to APV of
57.1 ugeh/mi on Day 17, which were 1.6 times higher than the expected therapeutic exposure (AUC)
in humans following a dose of GW433908G equivalent to 2400 mg/day APV (AUC: 35.8 pgeh/mi; Re:
APV2001) (Table 4-3).
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Table 4-1 GW433908G: Oral Embryofetal Development Study in CD-Sprague Dawley Rats
Female

APV Base Equivalent Dose 0 201 549 1498

{mg/kg/day)

GW433908 (mg/kg/day) 0 300 820 2240

# of pregnant rats 23 24 20 20

Pregnancy rate (%) 92 96 80 80

Body weight change (q)

Days 6-7 35 -5.2* -9.9* -12.1*

Days 6-9 1.7 3.7 1.4* 2.6

Days 6-18 82.5 76.8 75 66.2*

Days 18-21 534 59.1 56.6 58.6

Days 0-21 73.1 70.0 59.7* 53.6*

Food consumption (absolute)

{g/rat/day}

Days 6 -28 25.6 23.6* 22.8* 21.3*

Days 18-21 26.9 21.7 28.3 28.0

Food consumption (relative)

{g/ka/day)

Days 6 -28 85.5 80 79.8* 75.7*

Days 18-21 72.4 74.4 78.1* 78.6*

Developmental

Uterine parameters:

# corpora lutea (mean/dam) 16.4 16 16.8 16.6

# of implantation (mean/dam) 14 14.2 14.8 14.7

Pre-implantation loss (mean%/dam) 15.5 1141 11.2 10.7

# live fetuses (mean/dam) 13.6 13.9 144 14.4

# embryo/fetal losses (mean/dam):

Early 0.4 0.3 04 0.3

Late 0 0 0 0

Dead fetus . 0 0 0 0

Post-implantation ioss (mean%/dam) | 2.7 4.3 2.6 2.3

Fetal body weight (mean/g) 5.36 5.52 5.39 5.41

Fetal sex ratio (% maies) 50.0 53.5 50.7 48.0
| Total #live fetuses (litters) 312 (23) 334 (24) 288 (20) 288 (20)

BW: body weight, * P<0.05

Table 4-2 GW433908G: Oral Embryofetal Development Study in CD-Sprague Dawley Rats -
Toxicokinetics
Female
APV Base Equivalent 0 201 549 1498
Dose {(mg/kg/day)
GW433908 (mg/kg/day) | 0 300 820 2240
No. of Animals: TK 16 16 16 16
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GW433908X
AUC,. (ugeh/mL)
Day 6 of pregnancy - 0.055 0.650 1.322
Day 17 of pregnancy - 0.330 0.668 1.908
GW433908X
Crnex (HG/mL)
Day 6 of pregnancy - 0.013 0.047 0.145
Day 17 of pregnancy - 0.038 0.131 0.149
APV
AUC,_ (ugeh/mL)
Day 6 of pregnancy - 68.5 126 227
Day 17 of pregnancy - 26.9 432 571
APV
Crax (pg/mlL)
Day 6 of pregnancy - 4.71 7.64 8.52
Day 17 of pregnancy - 3.07 . 3.55 5.94

Day of pregnancy = Day of mating
Table 4-3 Exposure Ratio of APV in CD-Sprague Dawley Rats Following Repeat Dose
Administration of GW433908G and in Human Following Administration of GW433908G or

Amprenavir (APV) and Ritonavir (RTV)

Study Type Dose of Sex Mean Crnax * Mean Ratio of Rat to Ratio of Rat to

Report No. GW433908G p#g/mL AUC o26° | Human AUC Human AUC
(APV base dose ugeh/mL Following Following APVIRTV
equivalence) GW433908G administration
mg/kg/day administration (APV20001)

(APV20001)

Oral Embryofetal 300 F 2.07 26.9 0.75 0.42

Development Study | (201)

RD1999/02690/00 820 F 3.55 43.2 1.21 0.67
(549))
2240 F 5.94 57.1 1.59 0.89
(1498)

Human (48°) M+F 5.30 35.8° - -

GW433908G study

(APV20001)

Human APV/RTV (48°%) M+F 7.17 64.4" - -

study (APV20001)

a.: Day 17 of pregnancy; arithmetic mean values are quoted for rat data
b.: Day 17 of pregnancy; arithmetic mean values are quoted for rat data
c.: 1200 mg BID APV dose equivalence in a 50 kg person

d.: Based on multiple dose following administration of GW433908, i.e., AUCq.12n (17.89 pgehr/ml), muttiplied by 2 to obtain

exposure for 24 hours

e.: 1200 mg QD APV in a 50 Kg person

f.: Based on muitiple dose following administration of 1200 mg APV + 200 mg RTV QD

Table 444 Exposure Ratio of GW433908X in CD-Sprague Dawley Rats Following Repeat Dose
Administration of GW433908G and in Human Following Administration of GW433908G or

Amprenavir (APV) and Ritonavir (RTV)

Study Type Dose of Sex Mean Mean AUC . Ratio of Rat to Human AUC

Report No. GW433908G Crnex " 20 Foliowing GW433908G
(APV base dose pa/mL pgeh/mL administration (APV20001)
equivalence)
mg/kg/day

Oral Embryofetal 300 F 0.03 0.30 47

Development Study | (201)

RD1999/02690/00 820 F 0.13 0.67 9.5
(549))
2240 F 0.15 1.91 273
(1498)

Human (48°) M+F 0.03 0.07° -

GW433908G study —

(APV20001)
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a.: Day 17 of pregnancy; arithmetic mean values are quoted for rat data

b.: Day 17 of pregnancy; arithmetic mean values are quoted for rat data

c.: 1200 mg BID APV dose equivaience in a 50 kg person

d.: Based on multiple dose following administration of GW433908, i.e., AUCo.12n (17.89 pgehr/mL), multiplied by 2 to obtain
exposure for 24 hours

48. GW433908G: Oral dose range-finding study in nonpregnant new zealand white rabbits
(Report No.RD1999/00465/00)

QW Sturdy No - 1 40459; Study No.: 6169- 241 Conducting facility’ B
wmasecagsme.-Date Initiation: 25 March 1999; GLP Compliance: No (X); Drug reference No.: GW433908G; Drug Lot:
R4283/34/1; Formulation: GW433808G suspension in 0.5% (w/w) hydroxypropylmethylcellulose (HPMC) with 0.1% (w/w) Tween 80

Key study findings:
* A NOAEL for GW433908 could not be determined in this study due to decreased body weight gain
observed in rabbits at 149.5 mg/kg/day GW433908 (100 mg/kg/day dose equivalence to APV).

Methods
Dosing:
Species/Strain: Rabbit/New Zealand White Hra:(NZW)SPF females
#/sex/group or time point (main studyy): 3 rabbits/group
Age: approximately 6 months
Body Weight on Day 0 of the study: 32754104 g
Doses in administration units: 0 (vehicle), 149.5, 373.8, 747.5, 1121 3 and 1495 mg/kg/day
GW433908G, equivalent to 0 (vehicle), 100, 250, 500, 750 and 1000 mg/kg/day amprenavir,
respectively
Rout, dosing frequency and dose volume: Oral (gavage); dosed twice daily, 6 hours apart; 5
mb/kg/dose (10 mUkg/day)
Duration of dosing: 14 days

Observations and times:
Ciinical signs: Once daily during the treatment period
Body weights: Once daily pretreatment and once daily during the treatment period
Food consumption: Once daily pretreatment and once daily during treatment period
Macroscopic examiniation: animals were killed on Day 15.
Toxicokinetics: For toxicokinetic evaluation, blood samples from animals on Days 7 and 14,
prior to dosing (0 hour) and 7 hours after the first daily dose (i.e., 1 hour after the second daily

dose). The low limit of quantitation is ===

Results
Mortality: No treatment-related mortality or morbidity was observed in animals.
Clinical signs: Treatment-related fewer fecal pellets were seen in all rabbits at 373.8 and 747.5
mg/kg/day GW433908 (250 and 500 mg/kg/day APV dose equivalence, respectively) and 2 out of
3 rabbits at 1121.3 and 1495 mg/kg/day GW433908 (750 and 1000 mg/kg/day APV dose
equivalence, respectively).
Body weight: Treatment-related and dose-dependent reductions in body weight and body weight
gain were seen in animals over the study period starting at Day 7 (Table 5-1).
Food consumption: Dose-dependent reductions in food consumption were seen in animals at all
doses during the treatment period.
Terminal and necroscopic evaluation: There are no treatment-related macroscopic changes in
animals at all doses of GW433908.

Toxicokinetics: Toxicokinetic data demonstrated that plasma concentrations of amprenavir and
GW433908G were achieved and that estimates of GW433908 and amprenavir plasma
concentrations (7 hours post-dose) generally increased with increasing dose in a greater than
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dose-proportional manner on Days 1 and 14. Plasma concentration ratios (GW433908 to APV)
were 0.06-0.6 (Table 5-2).

SUMMARY AND CONCLUSION:

e A NOAEL for GW433908 was not achieved in this study as dose-related decreases in body weight
gains and in food consumption values were seen in rabbits at 149.5 mg/kg/day GW433908 (100
mg/kg/day APV dose equivalence).

* Based on this study, dose levels of GW433908 equivalent to 50, 100, 150 and 200 mg/kg/day APV
were selected for a subsequent oral dose range-finding study in pregnant New Zealand white rabbits.

Table 5-1 GWA433908G: Oral Dose Range-Finding Study in Nonpregnant New Zealand White

Rabbits — Toxicological Findings

Sex Female

APV Base Equivalent Dose (mg/kg/day) 0 100 250 500 750 1000

GW433908 (mg/kg/day) 0 149.5 373.8 7475 1121.3 1495.0

# of rabbits 3 3 3 3 3 3

Toxicological Findings: Control % Change from Control

Body weight (q)

Day 14 4084 7 17 -19 -16 .25

. Body weight gain (g)

Days 1-14 293 -56 -175 -233 -208 313

Food consumption (g/rabbit)

Days i-14 2379 -1 -58 63 63 -78

Table 5-2 GW433908G: Oral Dose Range-Finding Study in Nonpregnant New Zealand White

Rabbits — Toxicokinetics

Sex Female

APV  Base Equivalent Dose [0 100 250 500 750 1000

{mg/kg/day)

GW433308 (mg/kg/day) 0 149.5 373.8 747.5 1121.3 1495.0

No. of Animals: TK 3 3 3 3 3 3

GW433908X Plasma Concentration:

7 h post-dose (pg/mL)

Day 1 - 0.008 0.036 0.147 0.118 0.278

Day 14 - 0.008 0.117 0.278 0.710 1.830

APV Plasma Concentration:

7 h post-dose (ng/mL)

Day 1 - 0.26 0.97 2.13 1.87 8.10

Day 14 - 0.14 0.39 2.09 2.50 3.07
49, GW433908G: Oral dose range-finding study in pregnant New Zealand white rabbits (GW
Report No. RD1999/00716/00)

——— . Date Initiation: 23 April 1999; GLP Compliance: No (X}; urug reterence No.: GW433908G; Drug Lot: ‘
R4283/34/1; Formulation: GW433908G suspension in 0.5% (w/w) hydroxypropylmethyiceliulose (HPMC) with 0.1% (w/w) Tween 80

Key study findings:
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o The NOAEL for FO females and fetuses was determined to be >200 mg/kg/day dose equivalence to
APV (299 mg/kg/day GW433908) in this study since no dose-related maternal or fetal toxicity was
observed at any dose level.

Methods
Dosing:
Species/Strain: Rabbit/New Zealand White Hra:(NZW) SPF females
#/sex/group or time point (main study): 5 rabbits/group
Age on Day 1 of pregnancy: approximately 6 months
Body Weight on Day 1 of pregnancy: 3363 to 4082 g
Doses in administration units: 0 (vehicle), 74.8, 149.5, 224.3 and 299 mg/kg/day GW433908G,
equivalent to 0 (vehicle), 50, 100, 150 and 200 mg/kg/day amprenavir, respectively
Rout, dosing frequency and dose volume: Oral (gavage); dosed twice daily, 6 hours apart; 5
mb/kg/dose (10 mL/kg/day)
Duration of dosing: Day 7 to 20 of pregnancy (Day of mating = Day 1 of pregnancy)

Observations and times:
Clinical signs: Once daily during the treatment period
Body weights: Once daily pretreatment and once daily during the treatment period
Food consumption: Once daily pretreatment and once daily during treatment period
Caesarean section and macroscopic examiniation: animals were kilied on Day 29 of
pregnancy.
Toxicokinetics: For toxicokinetic evaluation, blood samples from animals on Days 7 and 20 of
pregnancy, prior to dosing (0 hour) and 7 hours after the first daily dose (i.e., 1 hour after the
second daily dose). The low limit of quantitation for APV was  wew=== The low limit of
quantitation for GW433908 was ! =

Results
Mortality: No treatment-related mortality or morbidity was observed in this study. All animals
survived until their scheduled caesarean section.
Clinical signs: Treatment-related fewer or no fecal pellets for several dams in all test groups
were seen during gestation Days 7 to 20. The decreased fecal excretion observed on gestation
Days 26-29 or 27 to 29 in all groups, including control, is considered normal, since the rabbits
were nearing delivery.
Body weight: There were no statistically significant differences in mean matemal body weight
and body weight gain between the control and test groups over the study period (Table 6-1).
Food consumption: There were no statistically significant differences in food consumption
between the control and test groups over the study period.
Terminal and necroscopic evaluation: There are no treatment-related macroscopic findings
noted in animals at all doses of GW433908 during the maternal necropsies. The pregnancy rates
were 100% for females at 0, 50 and 200 mg/kg/day APV dose equivalence and 80% for females
at 100 and 150 mg/kg/day APV dose equivaience. None of the females aborted, died, or
delivered early. All of the pregnant females had viable fetuses. The gravid uterine weight and the
number of corpora lutea and implantation sites, preimplantation loss, percent resorptions,
postimplantation loss, and number of live fetuses were generally similar among the groups and
showed no evidence of treatment-related changes (Table 6-1).
A single fetus in the 100 mg/kg/day APV dose equivalent group had a rudimentary tail, which was
seen in one fetus from one litter with no similar findings in any other dose group. This finding is a
spontaneous background finding in this strain of rabbit and was considered not to be treatment-
related. No other fetal anomalies were seen in this study.

Toxicokinetics: Toxicokinetic data demonstrated that GW433908 and amprenavir plasma
concentrations (7 hours post-dose) generally increased with increasing dose in a greater than
dose-proportional manner.on Days 7 of pregnancy and in a less than dose-proportional manner
on Day 20 of pregnancy. Plasma concentration ratios (GW433908 to APV) were 0.06-0.6 (Table
6-2). :
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SUMMARY AND CONCLUSION:

« The NOAEL for FO females and fetuses was determined to be >200 mg/kg/day dose equivalence to
APV (299 mal/kg/day GW433908) in this study since no dose-related maternal or fetal toxicity was
observed at any dose level.

+ Based on this study, dose levels of GW433908 equivalent to 50, 150 and 450 mg/kg/day APV were
selected for the definitive embryofetal development study in New Zealand white rabbits.

-

Table 6-1 GW433908G: Oral Dose Range-Finding Study in Pregnant New Zealand White Rabbits -

Toxicological Findings

Sex Female

APV Base Equivalent Dose 0 50 100 150 200

(mg/kg/day)

GW433908 (mg/kg/day) 0 74.8 149.5 224.3 299

# of rabbits 5 5 5 5 5

Toxicological Findings:

Body weight (g)

Gestation Day 29 4285 4088 4116 4034 4195

Body weight gain (q)

Gestation Day 29 522 311 381 403 431

Food consumption (qg/rabbit)

Gestation Days 7-21 175 138 157 153 147

# pregnant 5 5 4 4 5

# of deaths 0 0 0 [} ]

# of abortions 0 0 0 0 1]

# with live fetuses at term 5 S 4 4 5

Table 6-2 GW433908G: Oral Dose Range-Finding Study in Pregnant New Zealand White Rabbits —

Toxicokinetics

Sex Female

APV Base Equivaient Dose . 0 50 100 150 200

(mg/kg/day)

GW433908 (mg/kg/day) 0 74.8 149.5 2243 299

No. of Animals: TK 5 5 5 5 5

GW433908X Plasma Concentration:

7 h post-dose (ug/mL)

Day 7 of pregnancy - 0.003 0.014 0.019 0.022

Day 20 of pregnancy - 0.012 0.015 0.023 0.017

APV Plasma Concentration: S

7 h post-dose (ug/mL)

Day 7 of pregnancy - 0.02 0.06 0.22 0.40

Day 20 of pregnancy - 0.19 0.42 0.34 0.54
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3835

3836 ,

3837 s0. GW433908G: Oral embryo-fetal development study in New Zealand white rabbits (GW
3838 Report No. RD1999/01035/00)

3839
3840 AW Rk N~ -1 ANMRY TG4y No.: 6169-244; Conducting facility:
3841 rmermeems  Date Initiation: 2 June 1999; GLP Compliance: Yes (X); Drug reference No.: GW433908G; Drug Lot:

3842  R4283/34/1; Formulation: GW433908G suspension in 0.5% (w/w) hydroxypropylmethylcellulose (HPMC) with 0.1% (w/w) Tween 80
3843

3844 Key study findings:

3845 The maternal NOAEL in the rabbit was determined to be 50 mg/kg/day dose equivalence to APV (74.8
3846 mg/kg/day GW433908) in this study since no dose-related maternal toxicity was observed at this dose
3847 level.

3848 The developmental NOAEL in the rabbit was determined to be >450 mg/kg/day dose equivalence to APV
3849 (672.8 mg/kg/day GW433908) in this study since no dose-related fetal toxicity was observed at any dose
3850 level.

3851 Methods

3852 Dosing:

3853 Species/Strain: Rabbit/New Zealand White

3854 #/group or time point: 25 female rabbits/group

3855 Age on Day 1 of pregnancy: approximately 6 months

3856 Body Weight on Day 1 of preghancy: 2829 to 4471 g

3857 Doses in administration units: O (vehicle), 74.8, 224.3 and 672.8 mg/kg/day GW433908G,

3858 equivalent to 0 (vehicle), 50, 150 and 450 mg/kg/day amprenavir, respectively

3859 Rout, dosing frequency and dose volume: Oral (gavage); dosed twice daily, 6 hours apart; 5
3860 ml/kg/dose (10 ml/kg/day)

3861 Duration of dosing: Day 7 to 20 of pregnancy (Day of mating = Day 0 of pregnancy)

3862

3862 Observations and times:

3864 Clinical signs: Once daily during the treatment period

3865 Body weights: Once daily pretreatment and once daily during the treatment period

3866 Food consumption: Once daily pretreatment and once daily during treatment period

3867 Caesarean section and macroscopic examiniation: animals were killed on Day 29 of pregnancy.
3868 ’ Toxicokinetics: For toxicokinetic evaluation, blood samples from animals on Days 7 and 20 of
3869 pregnancy, prior to dosing (0 hour) and at timepoints between 0 and 24 hours after the first daily
3870 dose. The low limit of quantitation for APV was ™ The low limit of quantitation for

3871 GW433908 WaS s

3872

3873 Resuits

3874 Mortality: One female at 672.8 mg/kg/day GW433908G died on Gestation Day 27, which is
3875 considered treatment-related. One control female died on Gestation Day 16. Note that the cause
3876 of death was not determined. All other animals survived until their scheduled caesarean section.
3877 Clinical signs: Treatment-related fewer or no fecal pellets were seen in dams in the 224.3 and
3878 672.8 mg/kg/day GW433908 groups during gestation Days 7 to 21, which were correlated with
3879 decreased food intake in these two groups.

3880 Body weight: There were significant dose-related decreases in mean body weight and weight
3881 change in female rabbits at 224.3 and 672.8 mg/kg/day GW433908. However, body weight gain
3882 increased after treatment ended. Mean total body weight change values for Gestation Days 7 to
3883 21 were 65, 17, and —192% of contro! value for the 74.8, 224.3, and 672.8 mg/kg/day

3884 GW433908G groups, respectively (Table 7-1). There were slight decreases in body weight
3885 changes in females at 74.8 mg/kg/day GW433909, but these changes were within normal

3886 variation.

3887 Food consumption: There was a significant decrease in food consumption in females at 672.8
3888 mg/kg/day GW433908. Mean food consumption values during Gestation Days 7 to 21 were 89,
3889 88 and 50% of control value for the 74.8, 224.3, and 672.8 mg/kg/day GW433908G groups,

3890 respectively (Table 7-1).
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In-life observation: The pregnancy rates were 96% for females at 0, 74.8, and 224.3 mg/kg/day
GW433908G and 100% for females at 672.8 mg/kg/day GW433908. A total litter resorption was
seen in a female rabbit that died at 672.8 mg/kg/day GW433908.

Abortion was seen in one female at 74.8 mg/kg/day GW433908 on Gestation Day 27, one female
at 224.3 mg/kg/day GW433908G on Gestation Day 26, and five females at 672.8 mg/kg/day
GW433908G on Gestation Day 21, 23, 26, or 29. The increased number of abortions in the 672.8
mg/kg/day group is attributed to the test article-related decreases in food consumption. None of
the females aborted, died, or delivered early.

Terminal and necroscopic evaluation: There are no treatment-related macroscopic findings
noted in animals at all doses of GW433908 during the maternal necropsies. The mean gravid
uterine weight and corrected terminal weight were similar among the groups. All of the pregnant
females at caesarean section had viable fetuses. The number of corpora lutea and implantation
sites, preimplantation loss, percent resorptions, postimplantation loss, and number of live fetuses
were similar among the groups and showed no evidence of treatment-related changes (Table 6-
1). Mean piacental weights and mean fetal body weights were generally similar among groups.
There were no treatment-related findings in fetal external, soft tissue, or skeletal evaluations.
Toxicokinetics: Toxicokinetic data demonstrated that GW433908 and amprenavir plasma
concentrations (7 hours post-dose) generally increased with increasing dose in a greater than
dose-proportional manner on Days 7 of pregnancy and in a less than dose-proportional manner
on Day 20 of pregnancy. Plasma concentration ratios (GW433908 to APV) were 0.06-0.6 (Table
7-2).

SUMMARY AND CONCLUSION:

The maternal NOAEL in the rabbit was determined to be 50 mg/kg/day dose equivalence to APV
(74.8 mg/kg/day GW433908; AUC: 1.81ugehr/mL) in this study since no dose-related matemal
toxicity was observed at this dose level.

The developmental NOAEL in the rabbit was determined to be > 450 mg/kg/day dose equivalence to
APV (= 672.8 mg/kg/day GW433908; AUC: > 25.8 ngehr/mL) in this study since no dose-related fetal
toxicity was observed at any dose level.

At the developmental NOAEL for GW433908, pregnant rabbits produced exposures (AUC) to APV of
25.8 pgeh/ml on Day 20, which was 0.72 times the expected therapeutic exposure (AUC) in humans
following a dose of GW433908G equivalent to 2400 mg/day APV (AUC: 35.8 pgeh/ml; Re: APV2001)
(Table 7-3).

Table 7-1 GW433908G: Oral Embryofetal Development Study in the New Zealand White Rabbits —
Toxicological Findings

Sex Female

APV Base Equivalent Dose 0 50 150 450
(mg/kg/day)

GW433908 (mg/kg/day) 0 748 2243 672.8
# of rabbits 25 25 25 25
Toxicological Findings:

Maternal | Control | % Change from Control
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Body weight changes {q)

Gestation Days 7-21 176.7 -35 -83* ' -209"
Gestation Days 21-29 63 108 150 340
Food consumption qurabbit!&ax[
Gestation Days 7-21 174.9 -11 -12 -50*
Gestation Days 21-29 118.6 16 28" 36
# of deaths 1 0 0 1
# of abortions 0 1 1 5
# with live fetuses at term 23 23 23 19
Developmentat
# of abortions 0 1 1 1
Uterine parameters
# corpora futea (mean/dam) 100 14 10.0 103
#implantations (mean/dam) 9.1 9.5 8.8 90
Pre-implantation loss (mean%/dam) 8.6 159 123 11.7
Total # of live fetuses/# of litters 199/23 - 201/23 186/23 164/19
Live fetuses {mean/dam) 8.7 8.7 8.1 8.6
# embryoffeta! losses (mean):
Early 0.1 04 04 0.1
Late 03 0.3 0.3 0.3
Dead fetus 0 0.0 0.0 0.0
Post-impiantation loss (mean %/dam) | 4.3 8.5 7.8 35
Feta! body weight (g) 418 39.9 421 40.1
Fetal sex ratio (% males) 52 57 48 51
3927
3928
3929
3930
3931
3932
3933
3934
3935
3936
3937
3938
3939

3940 Table 7-2 GW433908G: Oral Embryofetal Development Study in the New Zealand White Rabbits —
3941 Toxicokinetics

Sex Femalfe

APV Base Equivalent Dose [ 0 50 150 450
mgl/kg/day) .
GW433908 (mg/kg/day) 0 74.8 224.3 672.3
No. of Animals: TK 25 25 25 25
GW433908X:

AUCo.uh (ug-hr/mL)

Day 7 of pregnancy - 0.015 0.069 0.646
Day 20 of pregnancy - 0.043 0.156 0.881
Crnax (ng/mL)

Day 7 of pregnancy - 0.006 0.017 0.084
Day 20 of pregnancy - 0.012 0.034 0.190

APV:

AUC,.4n (ngehr/mL)

Day 7 of pregnancy - 0.03 211 22.2

Day 20 of pregnancy - 1.81 3.88 25.8
Crax (ng/mlL) .

Day 7 of pregnancy - 0.01 0.59 4.16
Day 20 of pregnancy - 0.22 0.57 3.33

3942 T

3943 Table 7-3. Exposure of APV in Oral Embryofetal Development Study in New Zealand White Rabbit
3944 Following Repeat Dose Administration of GW433908G
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Study Type Dose of Sex Mean Cma ° | Mean Ratio of Animal | Ratio of Animal
Report No. GWA433908G pg/mL AUC 024" | to Human AUC | to Human AUC

(APV base dose ugeh/mL Following Following
equivalence) GW433908G APVIRTV
mg/kg/day administration administration
{APV20001) (APV20001)
Oral Embryofetal 74.8 F 0.22 1.81 0.05 0.03
Development Study | {50}
RD1999/01035/00 2243 F 0.57 3.88 0.11 0.06
(150)
672.8 F 3.33 25.8 0.72 0.40
(450)
Human (48°%) M+F 5.30 3587 - -
GW433908G study
(APV20001)
Human APV/RTV (48°) M+F 717 64.4" - —
study (APV20001)

a.: Day 20 of pregnancy; arithmetic mean values are quoted for rat data; b.: Day 20 of pregnancy; arithmetic mean values are
quoted for rat data; c.: 1200 mg BID APV dose equivalence in a 50 kg person; d.: Based on multiple dose following administration
of GW433908, i.e., AUCy 12 (17.89 ugehr/imL), multiplied by 2 to obtain exposure for 24 hours; e.: 1200 mg QD APV in a 50 Kg
person; f.: Based on muttiple dose following administration of 1200 mg APV + 200 mg RTV QD

Table 7-4 Exposure GW433908X in Oral Embryofetal Development Study in New Zealand White
Rabbit Following Repeat Dose Administration of GW433908G

Study Type Dose of Sex Mean Coux - Mean AUC p20° Ratio of Animal to

Report No. GWA433908G pg/mL ugeh/mL Human AUC Following
(APV base dose GW433908G
equivalence) administration
mg/kg/day {APV20001)

Oral Embryofetal 74.8 F 0.01 0.33 0.6

Development Study | (50) ,

RD1999/01035/00 224.3 F 0.03 0.67 2.2
(150)
672.8 F 0.19 1.91 126
(450)

Human (48°%) M+F | 0.03 0.07° -

GW433908G study ’

(APV20001)

a.: Day 20 of pregnancy; arithmetic mean values are quoted for rat data
b.: Day 20 of pregnancy; arithmetic mean values are quoted for rat data
c.: 1200 mg BID APV dose equivalence in a 50 kg person. Based on multiple dose following administration of GW433908, i.e.,

AUC,.1on (17.89 pgehr/mL), multiplied by 2 to obtain exposure for 24 hours

Comments

The lack of clear safety margins for APV makes extrapolation of the findings from the rat fertility study,
and rat and rabbit embryofetal development studies to humans very difficult. Therefore, GW433908G
should only be used in pregnancy if the potential benefits justify the possible adverse events and that
women of child baring potential participating in clinical studies with GW433908G should take adequate

precaution against pregnancy.

51. Study R40486 — GW433908G: Oral pre - and postnatal development study in cd (sprague-
dawley) rats (Report No. RD1999/01282/00)

Conductina Labnratary: . Sees

Sponsor: Glaxo Wellcome Inc., Five Moore Drive, Research Triangle Park, NC 27709; —
Study No.: 65C-7510; Date Initiation: 28 September 1999; GLP Compliance: Yes (X); Test Material: GW433808G; Drug Lot:
R4283/34/1; Formulation: GW433908G in 0.5% (w/w) hydroxypropyi methylcellulose and 0.1% (w/w) TWEEN®80

" Methods

Dams (F0)

One hundred and fifty female and.one hundred male albino CD® (Sprague-Dawley) rats

. CD®[SDIBR: =~ ‘ were used to generate timed-mated
females for the study. FO sperm-positive female rats (25 rats/dose; body weights on gestational day 0 (gd
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0): 245.5 to 321 g) were given vehicle (0.5% hydroxypropyl methylcellulose and 0.1% TWEEN®80; w/w)
or GWA433908G at doses of 300, 820 or 2240 mg/kg/day (dose volume: 5 mL/kg) twice daily by gavage
(at feast six hours apart), from gd 6 through postnatal day (pnd) 20, a dosing duration of 36 to 38 days
which included F1 fetal development and parturation as well as postpartum lactation (a mean gestational
length is 21-23 days). Clinical signs, body weight, and feed consumption were evaluated on gd 0
(pretreatment), 6, 9, 12, 15, 18, and 20 (gestation periods) and pnd 0, 4, 7, 14, and 21 (lactation period).
Clinical observations were recorded four times daily. Beginning on gd 20, the FO females were examined
twice daily for littering, or signs of dystocia.

Offsprings: F1 Progeny

Pre-wean development of the F1 generation was monitored by evaluating acquisition of landmarks,
beginning on pnd 1 with pinna detachment and later by eye opening (pnd 11). All pups were evaluated for
development, growth, and viability through to weaning. At weaning on pnd 21, 25 F1 pups/sex/group were
randomly selected from the maximum number of litters for generating the F2 animals. They were
subsequently housed individually for a minimum of 49 days, until the youngest F1 offspring reached pnd
70, without dosing. The remaining unselected F1 pups were also retained without dosing and group
housed by sex by litter until they reached puberty. The selected pups were examined daily for clinical
signs, and mortality, and weighed once weekly. All F1 pups (selected and unselected) were evaluated for
onset of puberty by determining acquisition of vaginal patency (VP; opening; on pnd 22-44) and cleavage
of the balanopreputial gland (preputial separation: PPS; on pnd 35-54). Pregnant F1 females were
weighed throughout gestation on day 0, 6, 9, 12, 15, 18, and 20 and during early lactation on pnd 0 and 4,
while the F1 males were weighed weekly throughout mating and gestation of the F2 litters. The F1
pregnant females were monitored twice daily, beginning on gd 20, for parturition.

Pre- and postnatal development study designs and target doses were shown in Text Table A and Figure

Cicwn 4 _Shac Docion

Text Table A. Pre- and Postratal Development Study Design and Target Doses

: Total Daly CHATI05G
Gop pre NoDas NP oo DosepuTme  Duam o
No. Exposure GWA3N08G  (mpAgidossl®  Concentretion
Foromaes | Dosed " ey g TR
1 - 3638 8 thvough 20 00 00 V)] 540
2 -] 3638 € fhraugh 20 300 150 3 S0
3 % %38 & frough 20 Lv.i] 410 82 50
4 p -] B3 ¢ fvough 20 240 1120 ™ 50

3 Conversion of GW431006 forrm 10 141WS4 can be caicutaled using the comaction fackr 1.495, Le., 1.485 g of
GWAIIN08G s squivalert 1 1.0g 14TWIM.
Koy. ©=QUE] b poco; were achminisiered by gavage bakos perday, once in he moming and onoe 7 the efemoon,  least s
M=Matd  hows spart
G=
od = Gestational day
L = Lactation (21 days)
pnd = Postnatal day
N = Necropsy -
PWHP = Postwean hokling periad (mirkmum 48 days, so F4 offspring are ot least 70 days old el end of this
period)
VCE = Vaginal cyclicity evahuation of F1 females for 21 days immediatsty priof to mating

V77/7) Gavege dosing ol FO females. gd § through pd 20

Terminial and necroscopic evaluation:

F0 Dams

On pnd 21, all FO dams were necropsied. The thoracic and abdominal organs were examined
macroscopically. Uterine implantation scars were counted. Tissues showing macroscopic abnormalities, a
sample of mammary tissue, one abdominal mammary gland, ovaries and pituitary were retained in neutral
buffered 10% formalin. Uteri from any FO females who appeared non-pregnant were stained with 10%
ammonium sulfide.

F1 Dams

On pnd 4 of each F2 litter, when the pups were euthanized and examined, each surviving F1 dam was
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sacrificed. Non-pregnant F1 females or females whose whole litters were born dead prior to pnd 4 were
sacrificed at or after the calculated pnd 4 date. The thoracic and abdominal organs were examined
macroscopically. Uterine implantation scars were counted. Tissues showing macroscopic abnormalities, a
sample of mammary tissué, one abdominal mammary gland, ovaries and pituitary were retained in neutral
buffered 10% formalin for possible subsequent examination. Uteri from any F1 females who appeared
non-pregnant were stained with 10% ammonium sulfide. The F1 males were sacrificed at or after the pnd
4 date of their F2 litter. The thoracic and abdominal organs were examined macroscopically. Pituitary,
organs with gross lesions, paired testes, epididymides, seminal vesicles, and prostate were retained in
neutral buffered 10% formalin for possible subsequent examination.

F1 (Progeny) PN

On the day of birth (pnd 0), all F1 pups were examined externally for malformations and then were
counted, weighed, and sexed. Pups that were stiliborn or died before pnd 4 were examined extenally and
viscerally, and any abnormal tissues were retained in buffered neutral 10% formalin. Pups were counted,
weighted individually, sexed, and examined externally on pnd 4, 7, 14, and 21. F1 litters were not
standardized during lactation. Pups that died on pnd 5-21 were necropsied; any abnormal tissues were
retained in buffered neutral 10% formalin.

F2 (progeny)

On the day of parturition (pnd 0) and pnd 4, the F2 litters were examined for external malformations, pup
viability, number, sex, and individual body weight. F2 pups were terminated on pnd 4.

Resuits

in-life observations:
FO Dams

Mortality: One F0O female in the 820 mg/kg/day group was sacrificed on gd 12 due to a broken leg. One
dam died due to a misdirected dose on pnd 9 at 2240 mg/kg/day.

Gestation-F0 females for F1 litters: No other FO females were moribund, aborted, or delivered early
during gestation. Four FO dams at 2240mg/kg/day had dead litters on pnd 4 and 12.

Clinical observations: A dose-related increased incidence of alopecia was seen in FO dams throughout
gestation and lactation. At all doses during gestation, piloerection increased in incidence with dose. At
820 and 2240 mg/kg/day during lactation, signs were seen, including piloerection, postdose rooting
behavior, and salivation.

Body weight: Reductions in body weight and weight changes were seen in the FO ferales at 820 and
2240 mg/kg/day throughout gestation and lactation. Reduced gestational body weight were also seen in
FO dams at the 300 mg/kg/day in the first three days of the gestational dosing period (gd 6-20) and
reduced body weight was observed on pnd O (Tables 1).

Food consumption: Food consumption was reduced in the FO females at 820 and 2240 mg/kg/day
during gestation, but only in the 2240 mg/kg/day group during lactation. These responses were
associated with statistically significant reductions in food consumption (Table 1).

Reproductive and lactational indices: The fertility index was similar across all dose groups (87.5-92%).
The gestational index was 100% for all dose groups. There were no treatment-related changes in FO
gestational and fertility indices for the F1 litters, gestational length, number of implantation sites, and
percent postimplantation loss at all doses.

Toxicokinetics: not determined

Offspring:

F1 Toxicity

Mortality: Pups euthanized moribund or found dead, from pnd 0 through 21, were 5,7, 7, and 93 at 0,
300, 820, and 2240 mg/kg/day, respectively (Table 2). No milk band, cold, inactive, emaciated, pale ears,
feet and tail, and thin fur were observed in F1 males and females in a dose related manner. Four-day, as
well as 7-day and 14-day survival-indices were significantly reduced in the 2240 mg/kg/day group.
Clinical signs: One litter in the low dose group had pale ears, feet and tails on pnd 14 and 21 and thin
fur on pnd 21.
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Body weight: Average pup body weights were reduced at 820 and 2240 mg/kg/day from pnd 0 through
21 (Table 2). Additionally, average pup body weights per litter (all pups or separated by sex) were
significantly reduced when compared to controls on pnd 14 and 21 for the 300 mg/kg/day group. Body
weights for study days 0 and 7 (prebreed period: 0-6 days after weaning on pnd 21) for F1 males and
females were decreased significantly for all dose groups. Body weights remained significantly decreased
in the 820 and 2240 mg/kg/day dose group for males and females through study day 56 (mating began
on study day 56) and day 77.

F1 Development: The developmental landmark of eye opening was significantly delayed (i.e., pups were
older at acquisition) in the 820 and 2240 mg/kg/day. Average age at acquisition of vaginal opening and
preputial separation was significantly delayed at 2240 mg/kg/day. Auditory startle was also affected, with
a significant reduction in the average force of jump at all doses for males and at 820 and 2240 mg/kg/day
for the females, partially due to the reduced body weights of the pups at these doses. There were no
treatment-related changes in motor activity or learning and memory (Morris maze) in both sexes at all
doses (Tables 3 and 4). Body weights in females were significantly lower than controls through gestation
and lactation for the F2 litters. :

Lactation — F1 females for F2 litters: F1 materal gestational weight change was also significantly
reduced at 2240 mg/kg/day on pnd 0 and 4. During lactation, alopecia, chromodacryorrhea, rust color fur
were seen in F1 maternal animals in a nontreatment-related incidence.

Gestation - F1 females for F2 litters: Gestational length was significantly longer, and the number of
uterine implantation sites per dam was significantly lower at 2240 mg/kg/day. There was no treatment-
related changes in mating, fertility, pregnancy, or gestational indices in F1 animals.

F2

A slight decrease in F2 litter size was seen in the 2240 mg/kg/day group on pnd 0-4. F2 pups body
weights per litter were significantly increased (all pups or separated by sex) on pnd 0 and 4 only at the
2240 mg/kg/day, associated with reduced (not statistically significant) litter size at this dose (table 5).

Terminal and Necropscopic evaluations:

Dams (F0)

No treatment —related effects on the appearance or size of any organ were seen.

F1 Parental animals:

One male dead on study 67 at 2240 mg/kg/day had congestive lungs and green mucus present in the
mouth. Note that one F1 male and one F1 female were found dead shortly after weaning on study day —1
at 2240 mg/kg/day, but causes of death are unknown. No other treatment-related abnormalities were
seen at necropsy.

F2 Progeny

No treatment-related findings were seen on pnd 4 for F2 pups. One dead pup on pnd 0 had patent ductus
arteriosus, indicating primary pulmonary atelectasis.

Table 1. Mortality, changes in body weight, food consumption and reproductive parameters in F0
Females

FO0 Females-Dosage (mg/kg/day)

GW433908G 0 (control) 300 820 2240
141W194 equivalent 0 (control) 201 548 1498
No. Mated: 25 25 25 25

No. of Deaths 0 0 1 1

Body weight {g):

Gestation Day 20 394.5 388.3 361.14* 3353
Lactation Day 7 339.1 328.2 309.3" 259.8**
Lactation Day 14 351.7 3433 329.5" 276.4"*
Body weight gain (g)

Gestation Days 6-20 113.9 109.5 79.0* 61.6™*
Lactation Days 0-4 211 29.6 24.3 4.3
Lactation Days 0-21 20.1 40.8 47.8 26.5
Food consumption (g/kg/day): e

Gestation Days 6-20 79.8 753 68.1** 62.5"
Lactation Days 0-21 205.0 214.3 206.2 178.7
Reproductive

Gestation length {days): Number | 22.1 22.0 22.0 221
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pregnant: 23 22 21 22

Number with live litters: 23 22 21 22
4115  **P<0.05; **P<0.01
4116 _
4117 _Table 2. F1 Litters — Study Findings
F1 Litters-Dosage (mg/kg/day)
GW433908G 0 (control) | 300 820 2240
141W194 equivalent 0 (control) 201 548 1498
Mean number live births/dam 14.3 15.5 15.0 15.0
Mean number still births/dam 0.1 0.1 0.0 0.1
Mean Survival index
Day 4 99.5 99.3 98.4 95.5*
Day 7 ) 99.7 99.5 99.7 88.8**
Day 14 100.0 99.7 99.7 88.4"
Lactational (survival) Index
Day 21 99.2 98.6 97.9 75.5**
Total number of pups dying
Day 0 through 21 5 7 9 93
Mean pup body weight at weaning, male (g) 48.52 4267 38.65"™* 24,52
Mean pup body weight at weaning, female (g) | 45.75 40.88* 37.84™ 28,72
Sex ratio of live newborns (% males) 53.1 52.2 543 51.7
Number of litters evaluated 23 22 21 22
Developmental markers {mean litter day):
Pinna detachment 2.72 2.70 2.85 291
Eye opening 13.70 13.97 14.36™ 1540
Balano preputial separation 41.31 41.14 42,15 4461
Vaginal opening 31.15 31.65 31.48 35.04
4118  *P<0.05; ***P<0.01

4119
4120 Table 3. F1 Males - Study Findings

F1-Males-Dosage {mg/kg/day)
GW433908G 0 {control) 300 820 2240
141W194 equivalent 0 (control) 201 548 1498
Number evaluated postweaning 25 25 25 24
No. of Deaths 0 0 0 1
Body weight
Study Day 7 (g) 1223 110.1* 102.5" 78.9
Study Day 49 (g) 434.6 429.8 404.0 362.5™
Study Days 0-91 (g) 505.3 508.3 480.9 440.4™
Sensory function
(auditory startle test block 1, mean force} | 616.23 425.72* 407.54 270.00*
Motor Activity 919.32 824.32 862.48 786.71
Leaming and memory (Morris Water
Maze, median swim time in seconds) 11 1 1" 1
Number paired 25 25 25 24
Number with evidence of mating 24 24 24 24
Number siring 24 22 24 23
4121  **P<0.05; =*P<0.01
4122
4123

4124 Table 4. F1 Females - Study Findings

F1 Females-Dosage (mg/kg/day)

GW433908G 0 (control}) | 300 820 2240
141W194 equivalent 0 (control) | 201 548 1498
Number evaluated postweaning 25 25 25 24

No. of Deaths 0 0 0 1

Body weight

Study Day 7 (g) 106.5 98.7* 91.8* 74.1™
Study Day 49 (g) 259.6 256.1 239.9* 222.5"
Body weight change (g):

Premating 213.2 212.2 205.4 198.3
During Gestation days 0 to 20 155.0 141.5* 153.0 139.4*
Sensory function (auditory startie test block

1, mean force) 538.12 430.33 414.46* 318.51
Motor activity s 874.24 845.40 756.00 753.71
Learming and memory (Morris Water Maze,

median swim time in seconds) 1 11 1 11
Number of females with abnormal estrous 0 1 0 0
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cycles Precoital interval (days) 2.5 2.7 33 39
Number paired 25 25 24 24
Number pregnant A 24 22 24 23
Number with live litters 24 22 24 23
Gestation length (days) 21.8 22.1 22.0 22,3

*P<0.05; "P<0.01; **"P<0.005

Table 5. F2 Litters — Study Findings

F2 Litters-Dosage {mg/kg/day)

GW4339038G 0 (control) | 300 820 2240
141W194 equivalent 0 (control) | 201 548 1498
Number of litters evaluated 24 22 24 23
Mean number implantations/dam 16.58 14.59 15.92 14.26**
Mean number live births/dam 15.3 139 153 13.7
Mean number stili births/dam 0.5 0.5 0.2 0.0
Mean litter size:

Day 0 15.3 13.9 15.3 13.7
Day 4 15.1 13.6 14.8 13.6
Mean pup body weight at Day 0 (g} 6.10 6.28 6.22 6.64
Mean pup body weight at Day 4 (g) 9.36 9.99 9.48 10.71"
Sex ratio of live newboms (% males) 52.4 48.5 50.3 45.3
**P<0.05

Reproductive and developmental toxicology summary: In this study, the NOAEL for matemal toxicity
in rats was established at 300 mg/kg/day GW433908G. The minor transient decrease in body weight
observed in FO dams at this dose was not considered evidence of systemic toxicity. Reduced body
weights during gestation and lactation and reduced feed consumption were seen at higher doses.
GW433908G did not affect the fertility index, gestational length, and number of implants, post-
implantation loss, or the number of stillbirth and live pups. A developmental NOAEL was not established
in this study, but it was considered less than 300 mg/kg/day, because decreased mean F1 pup body
weight at weaning and decreased jump force in auditory startie (the later in males only) were seen at 300
mg/kg/day. At 840 and 2240 mg/kg/day, decreased body weight of the F1 pups caused a jump force
reduction in auditory startle, and postnatal deaths (at 2240 mg/kg/day only). Additionatly, prolonged
precoital interval, prolonged gestation, reduced number of uterine implantation sites per litter, and
reduced matemal gestational body weights were seen in F1 females at 2240 mg/kg/day, which are likely
secondary to the effect on F1 female body weights throughout the postnatal period of this dose.

Note that the sponsor did not measure the exposure of the test article in this study. However, according to
the sponsor, the low dose (300 mg/kg/day) administrated to female animals in an oral embryofetal
developmental study, would deliver an exposure (AUC: 26.9 ugeh/mi; RD1999/02690/00) similar to the
expected clinical exposure to 141W94 following a therapeutic dose of 2400 mg/day in humans (AUC:
37ugeh/ml; APV20001). The high dose of 2240 mg/kg/day administered to rats in a 6-month toxicity study
would produced an exposure (AUC: 54.7-107 pugeh/ml) 1.4 to 2.7 times the expected clinical exposure to
141W94 following a therapeutic dose of 2400 mg/day in humans (AUC=37ugeh/ml; APV20001).

Reproductive and developmental toxicity conclusion:

The NOAEL for FO female reproductive toxicity is considered to be 2240 mg/kg/day (HED: 37 mg/kg/day).
The developmental NOAEL was considered to be less than 300 mg/kg/day (HED: <5 mg/kg/day).
Prolonged precaital interval, prolonged gestation, reduced number of uterine implantation sites per litter,
and reduced matemal gestational body weights were seen in F1 females at 2240 mg/kg/day, which are
likely secondary to the effect on F1 female body weights throughout the postnatal period of this dose.

Reproductive and developmental toxicology summary:

In the rabbit embryofetal study, systemic exposure (AUC) to APV at the high dose on Day 20 of gestation
was low and only approximately 0.3 times the exposure in humans following administration of the
maximum recommended human dose (MRHD). The increased incidence of abortions in the rabbit
embryofetal study at the high doseis considered related to severe matemnai toxicity. The abortions
occurred late in gestation (Days 21 to 29) and after the dose administration phase of the study was
finished. However, since amprenavir also induced abortions and the effect was seen at low exposures,
the abortions will be placed into the label. In the pre- and post-natal reproduction study in rats,
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GW433908G caused a reduction in F1 pup survival at the high dose of 2240 mg/kg/day and a reduction
in both male and female pup body weights at weaning at all doses, which was accompanied by a delay in
the appearance of several developmental markers. The reduced body weight effect noted in the F1 male
and female pups persisted in both sexes and likely contributed to the effects seen on some reproductive
parameters when the F1 generation was mated. The presence of APV in maternal milk may account for
the reduction in mean body weights seen in these animals.

Local Tolerance

52. GW433908G: Acute dermal irritation study in the New Zealand white rabbit {Report No.
RD1999/00553/00)

GW studv No.: L40478; ——— Study No.: 6169-247; Conducting facility:
e Date Initiation: 26 march 1999; GLP Comphance Yes (X); Drug Lot: R4283/32/1

Method and results

GW433908G (0.5 g in 1.5 mL distilled water) was applied to the intact back skin (dosage: 0.5 g/6.25cm?)
in three New Zealand White albino rabbits (body weights: 2.67-2.87 kg; age: 16 weeks) and the primary
dermal irritation potential of GW433908G was evaluated in animals under 4-hour semioccluded
conditions. Slight erythema reaction was seen in one animal at the 0.5 to 1-hour post exposure
observation period. The primary dermal irritation index (Draiz) was 0.1. Thus, the GW433908G is
considiered to be a mild irritant.

53. Study L40479 — GW433908G: Acute eye irritation study in the New Zealand white rabbit
(Report No. RD19399/00551/00)

GW study No.: L40479; ™= Study No.: 6169-248; Conducting facility-
ez Date Initiation: 26 march 1999; GLP Compliance: Yes (X); Drug Lot R4283/32/1

Method and results )

GW433908G (0.265 g in 1 mL distilled water) was instilled into the eyes of each New Zealand White
albino rabbit (body weights: 2.73-3.05 kg; age: 17 weeks) at the 10 mg (n=1 animal) or 27 mg dose (n=3
animal). The primary eye irritation potential of GW433908G was evaluated for up to 72-hour after
treatment. Slight conjunctival redness reaction was seen in one 10mg dose animal. The treated eye of
these animals returned to a normal appearance within 24 hour. Slight conjunctival redness reaction was
seen in all three 27-mg dose animals. All eyes treated with the 27-mg dose returned to a normal
appearance by 72 hours after treatment. Thus, the GW433908G is considiered to to be a negligible risk of
causing eye damage (Maximum Overal Mean Score (Draiz): 5-11; Grade 1 rating).

54. Study G40477 -- GW433908G: skin sensitization (buehler method) study in the guinea- pig
(Report No. RD1999/00552/00)

GW studv No.: L40477 5-—?'- Study No.: 6169-249; Conducting facility-
.; Date Initiation: 26 march 1998; GLP Compliance: Yes (X); Drug Lot: R4283/32/1

Method and results

The delayed contact hypersensitivity potential of GW433908G was evaluated in albino guinea pig of the
Crl:(HA) BR strain (body weights: 0.37-0.525 kg; age: 6-7 weeks) using modified Buehler method.
Animals were devided into three groups: an irritation screening group (2/sex/group), a test group
(10/sexigroup), and a naive control group (5/sex/group). GW433908G (0.4g in 0.7 mL sterile water) was
administered via the dermal route to each animal in the test group during the three-application induction
phase of the study. GW433908G, when applied as a 0.4-g dose at challenge two weeks following the
administration of the third induction dose, did not elicit any dermal responses. Thus, the GW433908G is
not considiered to be a dermal sensitizer in guinea pigs.

Special Toxicity Studies
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55. GW433908G: 14-day oral toxicity study in wistar hannover rats to assess the effects of
synthetic material containing the impurities
. ssmmassepsee®s | Report No.RD2000/01884/00)

Do

—

GW study No.: R40857; Conducting facility: Glaxo Wellcome Inc., Medicines Safety Evaluation Division, Five Moore Drive,
Research Triangie Park, NC 27709; Date Initiation: 5 October 2000; GLP Compliance: Yes (X); Drua Lot: F005430 (GW433308
drin suhstance) or R4623/153/1 [GW433908G drug substance containing each of the im_purities fr— n

,,;_n it : s " = Formulation: GW433908G solution in
0.5% (w/w) hydroxypropyl methylcellulose (HPMC) and 0.1% (w/w) Tween 80 in reverse osmosis-treated water

This 14-day repeat dose toxicity study evaluated the effects of various added drug substance impurities
on the toxicology and toxicokinetics of GW433908G in Han Wistar rats.

Methods
Three groups of 10 male and 10 female Han Wistar rats (Tac:Glx:WifBR; body weight: Male = 225 - 329

g; Female = 137 — 214.2 g; age: 9 — 10 weeks) received twice daily (6 hours apart) at daily doses of 0
(vehicle), or1942 mg/kg/day GW433908G alone (1368 mg/kg/day APV equivalents), or twice daily (6 hour
apart) at daily doses of 1942 mg/kg/day GW433908 (1368 mg/kg/day APV equivalents) with added
potential drug substance impurities, respectively, by oral gavage (10 ml/kg/day) for 14 days. The daily
doses of the GW433908G and the impurities were summarized as follows:

Daily Doses of GW433908G and GW433908G with added potential drug substance impurities

Test article Daily dose (mg/kg/day) Impurity
GW433908 APV equivalents impurities %
GWA433908 alone 1942 1368 - -
€W433908 with impurities 1942 1368
p— me——
- -
- = ng%rh
T ——

A further 4 animals/sex were included in each group for toxicokinetics. Each animal was given a detailed
clinical examination once during the pretreatment period and prior to necropsy and observed four times
daily for signs of ill health. Body weights and food consumption were recorded weekly. Blood samples
were collected at terminal necropsy for clinical chemistry and hematology analysis. Urine samples were
collected and analyzed after overnight fasting on Day 12. All animals were killed at the end of the
treatment period on Day 15. A complete gross examination was carried out on each animal and organ
weight (adrenal glands, brain, epididymides, hear, kidneys, liver, lungs, ovaries, pituitary gland, prostate
gland, spleen, testes, thymus, uterus, thyroid and parathyroid glands) and lesions were recorded. A
spectrum of tissues from all animals was taken and preserved in 10% neutral buffered formalin except
eyes and optic nerves, which were preserved in Bouin's’s solution (Appendix Table 1). Histopathologic
evaluation was performed on all prepared tissues from all three groups of animals by a pathologist.

Note that the sponsor stated that a deviation from the protocol-specified target concentration is seen due
to a correction factor was not employed during test material formulation to account for the total water and
solvent content (12.8%, wiw) in GW433908G. Thus, the test material formulation of GW433908G, with or
without impurities, used throughout this study, was 194.2 mg/ml. The actual dose of GW433908G was
1942 mg/kg/day, rather than 2240 mg/kg/day.

—

Results
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Clinical signs: No unscheduled deaths were seen in this study. Treatment-related moderate salivation
was noted on Day 11 in one female rats given 1942 mg/kg/day GW433908G containing impurities. This
finding has been observed previously (Report RD1998/02573/00 and RD1998/02858/01).

Body weights: No toxicologically significant differences in body weight or body weight change were seen
between rats treated with GW433908G and those treated with GW433308G containing the impurities.
However, body weights and body weight gain were lower for males and females treated with GW433908
(with and without the impurities) compared to the vehicle control animals throughout the treatment period.
Body weight gain from day 1 to Day 15 in rats treated with GW433808G (with and without the impurities)
was 57% to 66% of the corresponding control for male and 68% to 77% of the corresponding control
value for females (Table 1).

Food consumption: No toxicologically significant differencesh food consumption were seen between
rats treated with GW433908G and those treated with GW433908G containing the impurities. However,
food consumption was lower for both male and female rats treated with GW433908 (with and without the
impurities) compared to the vehicle control animals throughout the treatment period. Food consumption
from day 1 to Day 15 in rats treated with GW433908G (with and without the impurities) was 87% to 89%
of the corresponding control for male and 82% to 87% of the corresponding contro! value for females
(Tabie 1).

Hematology: No toxicologically significant differences in hematological parameters were seen between
rats treated with GW433908G and those treated with GW433308G containing the impurities. No
treatment-related statistically significant differences in hematological parameters were noted in this study.
Clinical chemistry: No toxicologically significant differences in clinical chemistry parameters were seen
between rats treated with GW433908G and those treated with GW433908G containing the impurities.
However, statistically significant decreases in serum triglyceride concentration (males and females),
alkaline phosphatase (males), glucose (males and females), and albumin/globulin ratio (females), and
slight, statistically significant increases in cholestero! (females) and globulin (females) were seen in rats
treated with GW433908G (with and without the impurities).

Urine analysis: No toxicologically significant differences in urinalysis parameters were seen between rats
treated with GW433908G and those treated with GW433908G containing the impurities. However,
statistically significant increases in urine sodium and urobilinogen were seen in male rats treated with
GW433908G (without the impurities) compared to those treated with the vehicle.

Gross pathology: No toxicologically significant differences in organ weights were seen between rats
treated with GW433908G and those treated with GW433908G containing the impurities. However, a
statistically significant increase in relative and absolute liver weights in females, relative liver weights in
males and relative thyroid weights in females was seen in rats treated with GW433908G (with and without
the impurities) compared to those treated with the vehicle control material (Table 2).

Histopathology: No toxicologically significant differences in microscopic changes were seen between
rats treated with GW433908G and those treated with GW433908G containing the impurities. However,
minimal, diffuse hepatoceliular hypertrophy and minimal to mild fore-stomach epithelial vacuolization were
seen in rats treated with GW433908G (with and without the impurities). This finding has not been seen in
previous studies in the rat of up to 6-month treatment duration with GW433908G.

Table 1. Food consumption and body weight changes in Han Wistar rats with oral administration
of GW433908G with and without impurities (twice daily for 14-days)

Dose (mg/kg/day) Maie Female
Vehicle wlo w/ Vehicle wlo w!
Impurities Impurities Impurities Impurities
GW433908G 0 1942 1942 '] 1942 1942
APV Equivalents 0 1368 1368 0 1368 1368
Body weight Group Mean (g)
b1 288 290 285 184 176 178
D’V 15 313 305 292 197 182 187
ay 333 320 310 207 192 195
Body weight gain
Day 1 through 15 45 30 26 23 16 18
Group Mean {g/rat/day)
Food consumption 22 ]19 19 15 LJ? ‘T]3
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Table 2. Organ weight changes in Han Wistar rats with oral administration of GW433908G with and
without impurities (twice daily for 14-days)
Dose {mg/kg/day) Male Female
Vehicle | w/o w/ Vehicle wio w/
Impurities Impurities impurities Impurities
GW433908G 0 1942 1942 0 1942 1942
APV Equivalents 0 1368 1368 0 1368 1368
Organ weight Group Mean
Liver, absalute (9) 136 153 143 81 1135 116
iver, relative (%) 4.0 47 46 3.9 6.0 5.9
Thyroid, absolute(g) 0.033 | 0.031 0.029 0.024 0.026 0.025
Thyroid, relative (%) 0.0099 | 0.0095 0.0094 0.0115 0.0139 0.0128
*: Relative to body weight
Comments
In this studv. Wistar Han rats receuvmq GW433908G containing impurities =
s
W L showed no additional toxicity to rats receiving GW433908G. The toxicity
prof ile seen in this study was consistent with the known toxicity of APV which included salivation;
decreased body weights, food consumption, triglycerides, alkaline phosphatase, glucose,
albumin/globulin ratio; increased cholesterol and globulin; and diffuse hepatocellular hypertrophy
accompanied by increased liver weights. Note that thyroid follicular cell hypertrophy was not seen and
microsomal enzyme induction was not evaluated in this study, which have been observed previously
(RD1998/02573/00). Minimal to mild fore-stomach epithelial vacuolization was seen in rats treated with
GW433908G (with and without the impurities). However, the relationship of this finding to GW433908G is
unknown because it was not seen in previous 6-month studies in the rat with GW433308G.
Toxicokinetics
Methods
Biood samples were taken at 7 hours after the first dose (controls bled at 7 hours postdose only) on Day
1 and Day 13 for toxicokinetic evaluation. Plasma concentrations of GW433908G and amprenavir were
determined, using an  g=* T = method.
Results
Both GW433908G, the prodrug of APV, and APV were detected in plasma in this study. No statistically
significant differences in plasma GW433908G and APV levels were seen between rats treated with
(GW433908G and those treated with GW433908G containing the impurities (Table 3).
Table 3 Toxicokinetics parameters of GW433908G and amprenavir (141W94) in Han Wistar rats
after oral administration of GW433908G with and without impurities during a 14-day toxicity study
GW433908G Plasma Concentration
1942 mg/kg/day Day 1 . Day 13
GW433908X APV GW433908X APV
ng/ml ug/mi ng/ml pg/mi
GW433908G
Male 282 12 103 4.8
Female 133 103 157 5.4
GW433908 + Impurities
Male 185 13.8 173 54
| Female 70.8 9.4 88 741
Maximum Theoretical Qualification Levels for Potential Drug Substance Impurities in Rats
Potential Conc. in | Daily HED for 60 | Recommended Maximum Proposed Qualification
Drug Toxicity fmpurity kg person drug dose for 60 | Potential Level
Substance | Study Dose to | (mg/day) kg human Qualification (% area/area)*
Impurity (% arealarea) | Rats (mg/day) Level
(mg/kg)..__ | (% area/area)*
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v,

P - S i A . N -

HED: human équivalent dose; MQDH: Maximum Qualified Dose for 60 kg Human; MPQL: Maximum Potential Qualification Level;
Assuming a human dose of 1400 mg/day GW433809G, BID;

*Maximum Potential Qualification Level = {(Maximum Qualification Dose for 60 kg Human/Projected Daily Dose of the Impurity in
Humans) x (Concentration of Impurity in Toxicity Study)}

** () = Current Drug Substance Specification (CDSS); adjusted by the level of CDSS.

56. Study R40917 - GW433908G: 14-day oral toxicity study in wistar hannover rats to assess
the effects of synthetic material containing the impurity Report No. RD2001/00212/01)

GW report No.: RD2001/00212/01; GW study No.: R40917; Conducting facility: Glaxo Wellcome Inc., Medicines Safety Evaluation
Division, Five Moore Drive, Research Triangle Park, NC 27709; Date Initiation: 22 March 2001; GLP Compliance: Ye= (X) No (),
N i nt EN12R%2 (GW433908 drug substance) or R4623/191/2 {GW433908G drug substance containing =wwee= . (the impurity)

Pemnmemeneimes 1. Formulation: GW433908G solution in 0.5% (w/w) hydroxypropy! methylcellulose (HPMC) and 0.1% (w/w) Tween
80 in reverse osmosis-treated water

This 14 to 15-day repeat dose toxicity study evaluated the effects of the drug substance impurity
==aews 0N the toxicology and toxicokinetics of GW433908G in Han Wistar rats.

Method

Three groups of 10 male and 10 female Han Wistar rats (Tac:GIx:WifBR; body weight: Male = 233 - 356
g; Female = 153 - 228 g; age: 9 — 10 weeks) received twice daily (6 hours apart) at daily doses of 0
(vehicle), or 2240 mg/kg/day GW433908G alone (1368 mg/kg/day APV equivalents), or twice daily (6
hour apart) at daily doses of 2240 mg/kg/day GW433908 (1368 mg/kg/day APV equivalents) with added
potential the drug substance impurity / ), respectively, by oral
gavage (10 mlL/kg/day) for 14 to 15 days. The daily doses of the GW433908G and the impurities were
shown in the following Table.

Daily Doses of GW433908G and GW433908G with added potential drug substance impurities

Test article . Daily dose {(mg/kg/day) Impurity
GW433908G APV equivalents Impurities %, wiw

GW433908 alone 2240 1600 - -

GW433908 with the impurity — | 2240 1600 —— T

A further 4 animals/sex were included in each group for toxicokinetics. Each animal was given a detailed
clinical examination once during the pretreatment period and prior to necropsy and observed four times
daily for signs of ilt health. Body weights and food consumption were recorded weekly. Blood samples
were collected at Day 1 and Day 13 prior to terminal necropsy for clinical chemistry, hematology, and
plasma drug concentration analysis. All animals were killed at the end of the treatment period. A complete
gross examination was carried out on each animal and organ weight (adrenal glands, brain,
epididymides, heart, kidneys, liver, lungs, ovaries, pituitary gland, prostate gland, spleen, testes, thymus,
uterus, thyroid and parathyroid glands) and lesions were recorded. A spectrum of tissues from all animals
was taken and preserved in 10% neutral buffered formalin except eyes and optic nerves, which were
preserved in Bouin’s’s solution (Appendix Table 1). Histopathologic evaluation was performed on all
prepared tissues from al! three groups of animals by a pathologist.

Results

Clinical signs: No unscheduled deaths were seen in this study.

Body weights: No toxicologically significant differences in body weight or body weight change were seen
between rats treated with GW433908G and those treated with GW433908G containing the impurity.
However, body weights and body.weight gain were lower for males and females treated with GW433908
(with and without the impurity) compared to the vehicle control animals through out the treatment period.
Body weight gain from day 1 to Day 15 in rats treated with GW433908G (with and without the impurity)
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was 88% to 83% of the comresponding control for male and 78% to 75% of the comresponding control
value for females (Table 1).

Food consumption: No toxicologically significant differences in food consumption were seen between
rats treated with GW433908G and those treated with GW433908G containing the impurity. However,
food consumption was lower for female rats treated with GW433908 (with and without the impurity)
compared to the vehicle control animals through out the treatment period. Food consumption from day 1
to Day 15 in rats treated with GW433908G (with and without the impurities) was 83% to 87% of the
corresponding control for females (Table 1).

Hematology: No toxicologically significant differences in hematological parameters were seen between
rats treated with GW433908G and those treated with GW433908G containing the impurity.

Clinical chemistry: No toxicologically significant differences in clinical chemistry parameters were seen
between rats treated with GW433908G and those treated with GW433908G containing the impurity.
However, statistically significant decreases in serum triglyceride concentration (males and females),
alkaline phosphatase (males), glucose (males and females), and albumin/globulin ratio (females), and
slight, statistically significant increases in cholesterol (females) and globulin (females) were seen in rats
treated with GW433908G (with and without the impurity) (Table 2).

Gross pathology: No toxicologically significant differences in organ weights were seen between rats
treated with GW433908G and those treated with GW433908G containing the impurity. However, a
statistically significant increase in relative and absolute liver weights in males and females was seen in
rats treated with GW433908G (with and without the impurity) compared to those treated with the vehicle
control material (Table 2).

Histopathology: No toxicologically significant differences in microscopic changes were seen between
rats treated with GW433908G and those treated with GW433908G containing the impurity. However,
minimal, diffuse hepatoceliular hypertrophy and minimal to mild fore-stomach epithelial vacuolization were
seen in rats treated with GW433908G (with and without the impurity). Note that this finding has not been
seen in previous studies in the rat of up to 6-month treatment duration with GW433908G.

Table 1. Food consumption, body weight changes and plasma drua levels in Han Wistar rats with
oral administration of GW433908G with and without the impurity ™= (twice daily for 14-

days)
Dose (mg/kg/day) Male Female
Vehicle wlo With Vehicle wlo With  the
Impurities the Impurity Impurities Impurity
GW433908G 0- 2240 2240 (8.96) 0 2240 2240 (8.96)
APV Equivalents 0 1600 1600(8.96) 0 1600 1600 (8.96)
Body weight Group Mean (g)
Day 1 260 279 270 191 185 193
Day 8 278 298 285 204 195 203
Day 15 298 313 302 213 203 210
Body weight gain
Day 1 through 15 38 34 32 22 17 16.5
Group Mean (g/rat/day)
Food consumption 20 [20 [197 [157 [133 [136
Group Mean
GW433908X Conc. (ng/mL)
Day 1 - 217 286 - 94 57
Day13 - 140 349 - 135 141
] Group Mean
141W394 Conc. (ug/mL)
Day 1 - 13 134 - 14 8
Day13 - 44 33 - 5.6 5.7

Table 2. Clinical chemistry changes, organ weight changes, and pathological findings in Han
Wistar rats with oral administration of GW433908G with and without the impurity —weswmre
(twice daily for 14-days ‘

Dose {(mg/kg/day) Male _ . Female

—

Vehicle | wio With Vehicle wlo With the Impurity
impurities | the Impurity impurities




4429
4430
4431
4432
4433
4434
4435
4436
4437
4438
4439
4440
4441
4442

4443
4445

4447
4448
4449
4450
4451
4452
4453
4454
4455
4456
4457
4458
4459
4460

NDA#21-548 Pharmacologist’s Review 101

GW433908G 0 2240 2240 (8.96) 0 2240 2240 (8.96)
APV Equivalents 0 1600 1600 (8.96) 0 1600 1600 (8.96)
Clinical Chemistry Group Mean

Albumin/Globulin ratio 2.2 23 2.2 2.7 24 24
Alkaline phosphatase (U/L}) | 194 139 156 100 89 70
Cholesterol (mg/dL) 62 57 63 53 67 61
Globulin {g/dL) 2 2 2 1.8 2 2

Glucose (mg/dL) 193 177 178 195 181 179

Total Protein (g/dL) 6 6 6 6.6 7 7
Triglycerides (mg/dL) 137 50 54 82 41 40

Organ weight Group Mean

Liver, absolute (g) 113 15.1 14.5 7.9 111 113
Liver, relative (%)* 3.8 4.8 4.8 37 5.5 5.3
Microscopic findings

Liver

Diffuse hepatocyte

hypertrophy, minimal - 10 9 - 8 10
Stomach '

Forestomach, limiting
ridge, epithjelium,
cytoplasmic vacuolization,

minimal to mild - [ 8 - 4 2
Thyroid

Follicular cell hypertrophy,

minimal 1 8 8 - 7 5

*: Relative to body weight

Comments .
In this study, Wistar Han rats receiving GW433908G (2240 mg/kg/day) containing the impurity
— ) showed no additional toxicity to rats receiving

(GW433908G. The toxicity profile seen in this study was consistent with the known toxicity of APV which
inciuded decreased body weights, food consumption, triglycerides, alkaline phosphatase, glucose,
albumin/globulin ratio; increased cholesterol and globuiin; and diffuse hepatocellular hypertrophy
accompanied by increased liver weights. Note that thyroid follicular cell hypertrophy was seen in this
study. Minimal to mild fore-stomach epithelial vacuolization were seen in rats treated with GW433908G
(with and without the impurity). However, relationship of this finding to GW433908G is unknown because
it was not seen in previous 6-month studies in the rat with GW433908G.

Maximum Theoretical Qualification Levels for Potential Drug Substance Impurities in Rats

Potentiai Drug | Conc. in Daily Drug HED of the drug Recommended drug Maximum Potential
Substance Toxicity Study | Impurity impurity for 60 kg dose for 60 kg human | Qualification Level
impurity (% area/area) Dose to Rats | human (mg/day) (% arealarea)*
{ma’kg) maldav .
-

" HED: human equivalent dose; MQDH: Maximum Qualified Dose for 60 kg Human; MPQL: Maximum Potential Qualification Level;

Assuming a human dose of 1400 mg/day GW433809G, BID;
Maximum Potential Qualification Level (%) = {(Human equivalent dose of the drug impurity for 60 kg person)/(Recommended daily

drug dose for 60 kg person)x100}

Comments

Although the present study in rats reassured the safety of potential drug substance impurity at levels far in
excess of those likely to be seen in the drug products, this same study could not reassure the safety of
potential drug substance impurities in regard to the treatment duration.

To ensure adequate qualification of impurities in the drug substance, the sponsor conducted two
additional oral studies in rats to compare the well-established toxicological profile of GW433908G and
APV with results from drug substance batches purposely spiked with potential impurities. These batches
were also examined for mutagenicity in 3 bacterial reverse mutation studies.

Summary of Special Toxicity Studies:
To ensure adequate qualification of impurities in the drug substance, the sponsor conducted two
additional oral studies in rats to compare the well-established toxicological profile of GW433908G and




4461 APV with results from drug substance batches purposely spiked with potential impurities. These batches
4462  were also examined for mutagenicity in 3 bacterial reverse mutation studies. GW433908G, batch number
4463 DNPIA/38/25/3 with impurities = was not mutagenic in either the
4464 presence or absence of microsomal enzymes prepared from Aroclor-induced rat liver (S9) in the
4465 standard Salmonella-Escherichia coli mammalian microsome plate incorporation assay.
4466
4467 Genetic Toxicology Qualification of Drug-related Impurities in Fosamprenavir Calcium
impurity Maximum Clinical | Genetic Tox Assay Genetic Tox Study | Nonclincal Report
Daily Dose® Results Number
% ] mg/kg
= Bacteria mutation test (Ames test) | - RD1999/02761/00
- - RD1999/02762/00
S . - RD1999/02763/01
e e :
4468
4469 Comments
4470 (GW433908G, batch number DNPIA/38/25/3 with impurities
4471 was not mutagenic in either the presence or absence of microsomal enzymes prepared from Aroclor
4472  induced rat liver (89) in the standard Salmonella-Escherichia coli mammalian microsome plate
4473  incorporation assay.
4474
4475
4476
1477
14478 Qualification Master Lists (Fosamprenavir Calcium
Impurity Highest  Clinical | Preclinical Species | Duration | Drug Safety Nonclincal Report
Conc in Clinica | Dose* substance Margin Number
Studies® specification | ©
% mag/kg % mag/kg (% whw)
(HED)
g g ) Rat 6-month 0.57 RD1938/02858/01
- ) Rat 6-month S 1.18
e R o e Rat 6-month . 0.31
ot MRt G-month 0.51
) — Rat 6-month 0.64
L Rat 6-month | — " 0.1
il B g, Rat 6-month  me——= 0.30
Rat 6-month omem— 0.31
Rat 6-month 0.67
o Rat 6-Month , ... 0.74
4479  A: Preclinical Dose of impurities (HED) in mg/kg/day = Preclincal Dose of the Test Article {mg/kg) x Highest Concentration of
4480  Impurities (% wiw); tested in repeat dose rat studies.
4481  B: Highest clinical concentration in clinical phase Il and lll studies
4482  C: Safety Margin = Preclinical dose of drug Impurities (HED) in mg/kg/day/ Maximum clinical dose of drug Impurities in mg/kg/day
4483  D: Highest concentration tested in a repeat dose rat study is below proposed drug substance specification. When dose multiples
4484  from the rat study are considered, then the qualified impurity concentration exceeds the drug substance specification.
4485 :
4486 Comments , )
4487  All of the impurities, except — Ao — N
448¢ e .
4489 e ) were tested at a
4490  concentration equnvalent toor qreater than the proposed drug substance specification for GW433908G.
4491 7 : ~ere qualified when toxicity study multiples were considered. In
4492  addition, these impurities at tested fevels did not change the known toxicological profile of GW433908G
4493  or APV. However, by calculations based upon the Human Equivalent Doses (HED) of the impurities at
4494  the No Observed Adverse Event Level (NOAEL) of the non-clinical toxicity studies in rats and dogs, the
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Maximum Qualified Dose of the impurities - :
peifms are less than the proposed Dose of Impurity in Humans that the current drug substance
speciﬁcattons permit.

Issues regarding combination toxicity studies with ritonavir

The toxicity of GW433908G in combination with ritonavir (or other compounds) has not been evaluated in
pre-clinical animal studies. The toxicity profile of GW433308G is essentially identical to APV and APV has
been used extensively in the clinic with other antiretrovira! drugs, including ritonavir. The sponsor
considered that combination toxicity studies may produce clinically irrelevant information. For example,
GW433908G and ritonavir, when co-administered, may produce additive or synergistic liver toxicity in
animals. However, in clinical trials, no significant liver toxicity has been observed with or without ritonavir

co- administration.
-

TYNIDIE0 NO
se2 C1HL SUYIddY
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3.6 OVERALL CONCLUSIONS AND RECOMMENDATIONS:

Conclusions: The sponsor is requesting approval to market fosamprenavir to be administered alone or in
combination with ritonavir for the treatment of HIV infection. The drug product, fosamprenavir is
approvable in the perspective of non-clinical Pharmacology and Toxicology.

General Toxicology Issues: The nonclinical toxicological findings with GW433908G include: (1)
gastrointestinal intolerance (salivation, vomiting and fecal afterations that included soft and liquid feces) in
dogs; (2) liver toxicity in rats and dogs; (3) decreases (1% to 8%) in hematocrit and hemoglobin, and an
increase (7% to 25%) in platelet count in rats in the longer-term studies; (4) an increased incidence of late
gestational abortions in pregnant rabbits; and (5) decreased survival in F1 rat pups in the pre- and post-
natal studies.

Recommendations: As part of a Phase 4 Post-marketing Agreement, it is understood that the sponsor
should be required to submitted the currently on-going 2-year rat and mouse carcinogenicity study reports
to the division for review by the CDER-CAC, when these studies are completed. As part of a Phase 4
Post-marketing Agreement, it is recommend that the sponsor conduct studles in rats to qualify the drug
substance impurities e :

Suggested labeling: Minor label revisions are recommended in the Carcinogenesis, Mutagenesis, and
Impairment of Fertility Section (Labeling revised by the reviewer as September 30, 2003; Labeling
proposed by the sponsor as January 15, 2003).




___g-;«__ Draft Labeling Page(s) Withheld
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© e

New Label

Carcinogenesis and Mutagenesis: Carcinogenicity studies of fosamprenavir in rats and mice are in
progress; however, results are available from carcinogenicity studies with amprenavir. Amprenavir was
evaluated for carcinogenic potential by oral gavage administration to mice and rats for up to 104 weeks.
Results showed an increase in the incidence of benign hepatocellular adenomas and an increase in the
combined incidence of hepatocellular adenomas plus carcinoma in males of both species at doses that
produced approximately 2 times (mice) and 4 times (rats) the human exposure (based on AUCq 4
measurement) at the recommended dose of 1,200 mg fosamprenair twice daily. Administration of
amprenavir did not cause a statistically significant increase in the incidence of any other benign or
malignant neoplasm in mice or rats. It is not known how predictive the results of rodent carcinogenicity
studies may be for humans.

Fosamprenavir and amprenavir were not mutagenic or genotoxic in a battery of in vitro and in
vivo assays. These assays included bacterial reverse mutation (Ames), mouse lymphoma, rat
micronucleus and chromosome aberrations in human lymphocytes.

Impairment of Fertility: The effects of fosamprenavir on fertility and general reproductive performance
were investigated in male (treated for 4 weeks before mating) and female rats (treated for 2 weeks before
mating through postpartum day 6). Systemic exposures (AUC .24 ) to amprenavir in these studies were
3 (males) to 4 (females) times higher than exposures in humans following administration of the maximum
recommended human dose (MRHD) of fosamprenavir alone or similar to those seen in humans following
administration of fosamprenavir in combination with ritonavir. Fosamprenavir did not impair mating or
fertility of male or female rats and did not affect the development and maturation of sperm from treated
rats.

Pregnancy and Reproduction: Pregnancy Category C. Embryo/fetal development studies were
conducted in rats (dosed from day 6 to day 17 of gestation) and rabbits (dosed from day 7 to day 20 of
gestation). Administration of fosamprenavir to pregnant rats and rabbits produced no major effects on
embryo-fetal development; however, the incidence of abortion was increased in rabbits that were
administered fosamprenavir. Systemic exposures (AUCq.,44,) to amprenavir at these dosages were 0.8
(rabbits) to 2 (rats) times the exposures in humans following administration of the MRHD of fosamprenavir
alone or 0.3 (rabbits) to 0.7 (rats) times the exposures in humans following administration of the MRHD of
fosamprenavir in combination with ritonavir. In contrast, administration of amprenavir was associated with
abortions and an increased incidence 3 minor skeletal variations resulting from deficient ossification of the
femur, — .trochlea, —————— in pregnant rabbits at the tested dose -— approximately one
twentieth of the exposure seen-atthe recommended human dose.

The mating and fertility of the F1 generation bomn to female rats given fosamprenavir was not

different from control animals; however, fosamprenavir did cause a reduction in both pup survival and
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body weights. Surviving F1 female rats showed an increased time to successful mating, an increased
length of gestation, a reduced number of uterine impiantation sites per litter, and reduced gestational
body weights compared to control animals. Systemic exposure (AUCq.24n) to amprenavir in the FO
pregnant rats was approximately 2 times higher than exposures in humans following administration of the
MRHD of fosamprenavir aione or approximately the same as those seen in humans following
administration of the MRHD of fosamprenavir in combination with ritonavir.

There are no adequate and well-controlled studies in pregnant women. Fosamprenavir calcium
tablets should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus.
Antiretroviral Pregnancy Registry: To monitor matemal-fetal outcomes of pregnant women exposed to

S

g pa . an Antiretroviral Pregnancy Registry has been established. Physicians

are encouraged to register patients by calling 1-800-258-4263.

Nursing Mothers: The Centers for Disease Control and Prevention recommend that HIV-infected
mothers not breastfeed their infants to avoid risking postnatal transmission of HIV. Although it is
not known if amprenavir is excreted in human milk, amprenavir is secreted into the milk of lactating rats.
Because of both the potential for HIV transmission and the potential for serious adverse reactions in

nursing infants, mothers should be instructed not to breastfeed if they are receiving  eusmsmmesess
i'ﬁf s

Reviewer Signature: Hao Zhang, M.D., Pharmacologist

Supervisor Signature: James G. Farrelly; Concurrence: Yes___ No




4674
4675
4676
4677
4678
4679
4680
4681
4682
4683
4684
4685
4686
4687
4688
4689
4690
4691
4692
4693
4694
4695
4696
4697
4698
4699

4700
4701
4702
4703
4704
4705
4706
4707
4708
4709
4710
4711
4712
4713
4714
4715
4716
4717
4718
4719
4720
4721
4722
4723
4724
4725
4726
4727
4728
4729

NDA#21-548 Pharmacologist’s Review 107

Appendix/attachments

References

Borlakoglu, 1993, Expression of P450 isoenzymes during rat liver organogenesis
Carr, 1998, A syndrome of peripheral lipodystrophy, hyperlipidemia dn insulin resistance in patients
receiving HIV protease inhibitors
Cerbai, 1990, Cardiac electrophysiologic effects of a new calcium antagonist, lacidipine Durham,
2002, Risk Assessment: The Changing Paradigm. In: Handbook of Toxicologic Pathology
GlaxoSmithKline, 1997, Report No. RR1997/00125/00, Human in vitro Marrow Progenitor Toxicityof
Anti-H1V Protease inhibitors: saquinavir (GR133358A} and indinavir (GW283913A)
GlaxoSmithKline, 1999, Report No. RD1999/02681/00. Validation of a Method for the Determlnatlon
of GW433908 and Amprenavir in Rat Plasma using .t~ i ;

presuesss Report No. 6169-237)
GlaxoSmithKline, 1999, Report No. RD1999/02498/00, Validation of a Method for the Determmatlon
of GW433908 and Amprenavir in Rabbit Plasma using =
PR

GlaxoSmithKline, 1999, Report No. RD1999/00101/00, The validation of a e et
= "method (RBMT-MET-093.01) for the Determination of GW433908 and Amprenavir in Dog

Plasma (Glaxo Wellcome Study No. 99/AVS/0074)

GlaxoSmithKline, 1999, Report No. RD1999/02148/00, The Validation Of a ,cmesswasnemms.
s -~ .._Method RBMT-MET-134.00 for the Determination of

rHuCYP3A4-like Immunoreactivity in Rat Liver Microsomes (99AVS0048)

GlaxoSmithKline, 2002, Report No. RD2002/00233/00, Validation of a Method for the Determination

of GW433908 and Amprenavir in Mouse Plasma Using s nengBtudy
No.02AVS0014)

GlaxoSmithKline, 2002, Report No. RD2002/00232/00, Validation of a Method for the Determination
of GW433908 and Amprenavir in Dog Plasma Using —_ Study No.

02AVS0013) Leeder, 1997, Pharmacogenetics in pediatrics

McClain, 1989, The effect of phenobarbital on the metabolism and excretion of thyroxine in rats.
Toxicology and Applied Pharmacology, 99, 216-228

Mitcheson, 1999, Characteristics of a transient outward current (sensitive to 4-aminopyridine) in Ca2
tolerant myocytes isolated from the rabbit atrioventricular node

Walli, 1998, Treatment with protease inhibitors associated with peripheral insulin resistance and
impaired oral glucose tolerance in HIV-1 infected patients

9

s



Reviewer:

NDA No.

pepERRS THIS WAY
0N ORIGINAL

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL




This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Hao Zhang
10/20/03 09:17:27 AM
PHARMACOLOGIST

James Farrelly
10/20/03 09:41:05 AM
PHARMACOLOGIST




